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Lower Spine Acceleration: 
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Pelvis Acceleration (PEV): 



27.2 
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28.4 



29.9 
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gs 
g's 
g's 
g's 
g's 



58.2 



53.9 



45.5 



51.9 



66.9 



gs 
g's 
g's 
g's 
g's 



The two doors on the struck side of the vehicle did not separate from the body at the hinges or 
latches and the opposite doors did not open during side impact event. 
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Section 1 

Purpose and Test Procedure 

This side impact test is part of the FMVSS 214 Side Impact Protection Compliance Test 
Program sponsored by the National Highway Traffic Safety Administration (NHTSA) under 
Contract No. DTNH22-02-D-11114. The purpose of this test was to evaluate side impact 
protection in a 2004 Lexus RX330 MPV. The test was conducted in accordance with the 
Office of Vehicle Safety Compliance's Laboratory Test Procedure (TP-214D-06, dated July 
2001) (except the test was conducted 8 km/h (5 mph) faster than the standard specifies). 
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Section 2 

Summary of Side Impact Test 

A 2004 Lexus RX330 MPV was impacted on the driver's side by a Moving Deformable 
Barrier (MDB) which was moving forward in a 27° crabbed position to the monorail at a 
velocity of 62.0 km/h (38.5 mph). The target vehicle was stationary and was positioned at an 
angle of 63° to the line of forward motion. The side impact test was conducted by 
Transportation Research Center Inc. in East Liberty, Ohio on September 24, 2003. Pre-test 
and post-test photographs of the test vehicle, the moving deformable barrier (MDB), and the 
side impact dummies (SID Hills) are included in Appendix A. 

Two restrained Side Impact Dummies (SID Hills) were placed in the driver (Pos. #1) and 
left rear (Pos. #4) designated seating positions according to the instructions specified in the 
OVSC Side Impact Laboratory Test Procedure (TP-214D-06, dated July 2001). Both SID 
HIII dummies were certified prior to this test. The side impact test was documented by one 
real-time camera and 9 high-speed cameras. Camera locations and other pertinent camera 
information are included in this report. 

The SID Hills were instrumented with the following accelerometers: 

1 . Head (HED) triaxial and redundant accelerometers (X, Y, and Z-directions) 

2. Neck (NEK) triaxial force and moment load cells (X, Y, and Z-directions) 

3. Left Upper Rib (LUR) uniaxial and redundant accelerometer (Y-direction) 

4. Left Lower Rib (LLR) uniaxial and redundant accelerometer (Y-direction) 

5. Lower Thoracic Spine (Tn) uniaxial and redundant accelerometer (Y-direction) 

6. Pelvic (PEV) section uniaxial and redundant accelerometer (Y-direction) 

A summary of the side impact dummy (SID HIII) configuration and verification test data 
can be found in Appendix C. A total of seventy-two (72) channels of data were recorded. 
Appendix B contains the vehicle, MDB, and dummy response data traces. 
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The following tables summarize the results of the test: 



»■ i 



Injury Criteria 


Front SID HIH 


Rear SID HIII 


TTI (g) 


29.9 


51.9 


PEV (g) 


45.6 


66.9 


Head Injury Criteria (HIC) 


Injury Criteria 


Front SID HIH 


Rear SID HIII 


HIC 


87 


301 


ti (ms) 


44.40 


53.04 


t 2 (ms) 


76.72 


73.28 


Average Acceleration 
ti-t 2 (g) 


23.6 


46.6 



? 'i 



HIC is as defined in FMVSS 208. The maximum time interval ti to t 2 is 36 ms. 





Neck Injury Criteria 




Maximum Values 


Front SID Hffl 


Rear SID HIII 


Neck X-axis Force (N) 


-243 


364 


Neck Y-axis Force (N) 


-193 


-714 


Neck Z-axis Force (N) 


973 


-798 


Moment About X-axis (Nm) 1 


-43.5 


-88.1 


Moment About Y-axis (Nm) 


-39.0 


-35.3 


Moment About Z-axis (Nm) 


22.7 


18.9 



1 Calculated about the occipital condyle with the following formula: M occ = M x + 0.01 778F y 



r «| 
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Data Acquisition Explanations 

The vehicle's left side sill at front seat Y-axis acceleration channel, LFSYG1, exceeded 
full-scale at approximately 15 milliseconds and recorded no useful data afterwards. The 
calculated left side sill at front seat velocity, displacement, and resultant were also affected. 

The vehicle's right side sill at front seat X-axis acceleration channel, RFSXG1, recorded 
no useful data after approximately 16 milliseconds. The calculated right side sill at front seat 
velocity was also affected. 
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Data Sheet 1 



General Test Vehicle Parameter Data 



Test Vehicle Information: 



Vehicle Year/Make/Model: 2004 Lexus RX330 

Vehicle Body Style/Color: MPV/Breakwater Blue Metallic VIN: JTJGA3 1 U9400 1 1 659 



Vehicle NHTSA No.: 
Engine Data: 
Placement: 
Transmission: 
Final Drive: 
Odometer Reading: 
Options: X 



C45101 
6 Cylinders; 



CID; 3.3 



Build Date: 06/03 
Liters; cc 



Longitudinal; or X Lateral; or - Horizontal 
Speed; - Manual; X Automatic; - Overdrive 
RWD; X FWD; - Four- Wheel Drive 



151 mi (243 km) 
A/C; X Power steering; X Pwr. brakes; X Power windows 



Data From Vehicle's Tire Placard: 
Tire Pressure (at capacity)* 210 kPa Front; 210 kPa Rear 
Recommended Tire Size: 225/65R17 



Tires on Test Vehicle: 
Vehicle Capacity Data: 
Number of Occupants: 
Type of Front Seats: 
Type of Front Seat Back: 



P225/65R17 



Front; 3 



Manufacturer: Michelin, Energy 

Rear; N/A 3rd seat; 5 
Bench; - Split bench 



Total 



X Bucket; __; 

_z Fixed; X Adjustable with __!_ Lever or X Knob 

Vehicle Max. Capacity Loading = 420 kg (A) 



No. of Occupants x 68.04 kg. = 
Vehicle Cargo Capacity (A-B) = 



340 



80 



kg (B) 
kg 



Test Vehicle Delivered Weight With Maximum Fluids: 

Left Front = 534.5 kg Left Rear 

Right Front = 484.5 kg 

Total Front = 1019.0 kg 

Front % of Total Weight 58.5 % 

Total Weight = 1741.0 kg 

* Tire pressure used in test. 



356.0 



Right Rear 
Total Rear 



366.0 



722.0 



kg 
kg 
kg 



Rear % of Total Weight = 41.5 % 



ISS 
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Data Sheet 1 (continued) 



1741 



80 



168 



General Test Vehicle Parameter Data 
Calculation Of Vehicle's Target Test Weight: 

Total Test Vehicle Delivered Weight With Max. Fluids 

Maximum Cargo Carrying Capacity of Test Vehicle 

Weight of Instrumented Side Impact Dummies (2 X 84.0 kg) 

Test Vehicle Target Weight: 
Fully Loaded Test Vehicle (TJDW + 2 SID HIII s + Cargo): 

Left Front = 584.5 kg Left Rear 

Right Front = 486.5 kg 

Total Front = 1071.0 kg 

Front % of Total Weight 53.9 % 

Total Weight = 1985.5 kg 

As Tested Weight of Test Vehicle (2 SID HIII s + Cargo + Equipment & Instrumentation): 



_kg(A) 

_kg(B) 

_ kg (C) 

1989 kg (A+B+C) 



474.5 



Right Rear 
Total Rear 



_kg 

_kg 

914.5 kg 



440.0 



Rear % of Total Weight = 46.1 % 



Left Front 
Right Front 
Total Front 

Front % of Total Weight = 
Total Weight = i?oi 

Test Vehicle Attitude (all dimensions in millimeters): 
As Delivered c,,n " r ■ 



572.6 kg 

512.4 kg 

1085.0 kg 

54.8 % 



Left Rear 
Right Rear 
Total Rear 



463.5 kg 
433.0 kg 



= 1981.5 kg 



Rear % of Total Weight = 45.2 



896.5 kg 



% 



Right Front 828 
Left Front 820 



Right Rear 819 
Left Rear 816 



Test Vehicle Wheelbase: 
C.G. = 1227 



Fully Loaded 

Right Front 817 
Left Front 808 

Right Rear 
Left Rear 
2715 mm 



Ready For Test 

Right Front 818 
810 



785 



775 



Left Front 
Right Rear 
Left Rear 



792 



781 



l»L v ciiiuic vv ncci uaac. z. / lj 111111 

C.G. = 1227 mm rearward of front wheel centerline 

Total Vehicle Length: 

Right Side = 4448 mm 

LeftSide = 4450 mm 

Centerline = 4725 mm 
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Data Sheet 1 (continued) 

General Test Vehicle Parameter Data 
Vehicle: 2004 Lexus RX330 MPV 



Nominal Design Riding Position for adjustable driver and 
passenger seat backs. Please describe how to position the 
inclinometer to measure the seat back angle. Include 
description of the location of the adjustment latch detent, if 
applicable. 



Upright 
Position 



NHTSANo.:C45101 

1 Degrees 

Seat Back 

— Inclinometer 
Adjuster 




Front Seat Assembly 
Left Side View 

Front Seat Cushion Placement: Mid: 4.7" rearward from the foremost position 

Total Length of Fore/ Aft Adjustment Travel: 240 mm 

Total Number of Adjustment Positions or Detents: N/A 

Front Seat Back Adjustment Position: The seat back was adjusted to 87° measured at the 

headrest bar line 

Seat Back Torso Angle: 3.3 degrees 

Second Position Seat Placement: Mid: 4 notches rearward from foremost position 

Total Length Of Fore/ Aft Adjustment Travel: 124 mm 

Seat Back Adjustment Position: The seat back was adjusted to 2 notches rearward from 

the most upright position 

Adjustable Steering Column Position: 4 notches downward from the most upright position 

Window Positions: 

Right Front: Open Right Rear: Open 

Left Front: Closed Left Rear: Closed 

Note: Windows will be in closed position on struck side of test vehicle and in open 
position on opposite side. 
Amount of Stoddard Solvent In Fuel Tank: 



72.5 



67.6 



liters (fuel tank usable capacity) 

liters used in test (92% - 94% of fuel tank usable capacity) 



Location of Impact Point On Test Vehicle Side To Be Impacted: 

Wheelbase = 2715 millimeters 

Intended impact point is 417 millimeters rearward of front axle centerline 
(which is 940 millimeters forward of the wheelbase midpoint) 

Actual Impact Point is 438 millimeters rearward of front axle centerline 
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Data Sheet 2 



Test Vehicle Summary of Results 
Vehicle Year/Make/Model: 2004/Lexus/RX330 
Body Style: MPV 
NHTSANo.:C45101 



Test Date: 09/24/03 

Vehicle Overall Length = 4725 mm 

Vehicle Test Weight (Pre-Tesf): 



VIN: JTJGA31U94001 1659 
Build Date: 06/03 

Overall Width = 1820 mm 



Left Front 
Right Front 
Total Front 
Total Weight 
Wheelbase 



572.6 



512.4 



1085.0 



1981.5 



2715 



kg 


Left Rear 


kg 


Right Rear 


kg 


Total Rear 


kg 




mm 




>nt Axle 


1227 



463.5 



433.0 



896.5 



kg 
kg 
kg 



mm 



Longitudinal C.G. From Center Of Front Axle = 
Impact Angle With Respect To Impactor = 90 degrees 
Impact Point: 

Actual Impact Point is 21 mm right of nominal impact ref. line (Lateral) 

Actual Impact Point is mm from nominal impact point (Vertical) 



Maximum Exterior Static Crush: 



1. Level 1( 

2. Level 2 ( 

3. Level 3 ( 

4. Level 4 ( 

5. Level 5 ( 



340 



mm above ground) = 
mm above ground) = 
mm above ground) = 
mm above ground) = 
mm above ground) = 

Maximum Post-Test Intrusion = 296 mm 
Occupants: 

Dummy Identification 

Restraints Used 



85 



711 

750 

1080 

1630 



290 



296 



193 



33 



mm 
mm 
mm 
mm 
mm 



Front Passenger 
055 



Rear Passenger 
906 



3-pt. seat belt, side curtain airbag, 
side torso airbag 



3-pt. seat belt, side curtain airbag 



Instrumentation: 

Number of Vehicle Data Channels: 
Number of Cameras: Onboard = 



21 



Offboard 



Total = 



11 
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Datasheet 3 



Moving Deformable Barrier(MDB) Summary 

MDB Face Manufacturer And Serial Number: 

Plascore. 033A0303 024A0403 

Position Of Impactor (MDB) On Monorail: 
Crabbed 27° to the left 

MDB Specifications: 

Overall Width of Framework Carriage = 

Overall Length of MDB (Incl. honeycomb impact face) = 
Wheelbaseof Framework Carriage = 

Track of Framework Carriage (Front & Rear) = 

C.G. Location Rearward of Front Axle = 



1251 



4014 



2591 



1881 



1138 



mm 
mm 
mm 
mm 
mm 



MDB Weight: 
Left Front 



419.6 



342.2 



761.8 
1358.8 



Right Front = 

Total Front = 

Total MDB Weight 

Impact Angle (MDB C/L to Target Vehicle C/L) 
Impact Speed = 62.0 km/h 

Maximum Static Crush of Honeycomb Impact Face: 

1 . Row A at Center of Bumper Level 

2. Row B at Top of Bumper Level 

3. Row Cat Mid Level 1 

4. Row D at Top of Stack Level 
Instrumentation: 

Number of MDB Data Channels = 



kg 


Left Rear 


kg 


Right Rear 


kg 


Total Rear 


kg 




C/L) 


= 90 degrees 



1 = 


161 


= 


82 


= 


107 


= 


137 


5 



millimeters 
millimeters 
millimeters 
millimeters 



254.4 kg 
342.6 kg 
597.0 kg 



1 Row C at Mid Level pre-test measurements were not collected prior to impact. Pre-test 
measurements from a second barrier face were used to determine difference. 
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Data Sheet 4 

Post-Test Observations 
Vehicle: 2004 Lexus RX330 MPV 
Visible Dummy Contact Points: 

Left Front SID HIII 
Head: Airbag, head restraint 


NHTSANo.:C45101 

Left Rear SID HIII 
Airbag. head liner 


Upper Torso: 


Torso airbag 


Door panel 


Lower Torso: 


None 


None 


Left Knee: 


Door panel 


Door panel 


Right Knee: 


None 


None 


Door Opening: 
Front: 


Left Side 
Jammed and latched 


Right Side 

Easy 


Rear: 


Jammed and latched 


Easy 


MDB Distance From Target Impact Point: 

Vertical: mm from target 


Horizontal: 21 mm right from target 


Arm Rest Locations 
Front: 


240 mm below the bottom of the window 


7 


Rear: 


273 mm below the bottom of the window 




Seat Movement: 
Front: 


None 




Rear: 


None 




Glazing Damage: 
Windshield: 


Window: 


Left rear window broken 




Pillar Separation: 
Sill Separation: 


None 
None 




Other Notable Impact Effects: 
None 




3-7 


030924-1 



Section 4 
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Data Sheet 5 



SID HIII Instrumentation Data 
Vehicle: 2004 Lexus RX330 MPV NHTSA No.: C45101 



TEST NUMBER: 030924 


DRIVER DUMMY SERIAL 

POSITIVE 

DIRECTION 


NUMBER: 055 


NEGATIVE 
DIRECTION 


HEAD ACCELERATION 
LONGITUDINAL 
LATERAL 
VERTICAL 
RESULTANT 
HIC 


2.7 g 

29.0 g 

10.6 g 

33.5 g 

87 from 44. 


@ 205.6 ms 
@ 57.0 ms 
@ 57.4 ms 
@ 57.4 ms 
,4 to 76.7 ms 


16.4 
3.4 
5.5 


g 
g 
g 




@ 


62.6 ms 
105.6 ms 

65.7 ms 


HEAD REDUNDANT ACCELERATION 
LONGITUDINAL 2.8 g 
LATERAL 29.4 g 
VERTICAL 10.4 g 
RESULTANT 33.6 g 
HIC 88 from '44. 


@ 206.6 ms 
@ 57.0 ms 
(§ 57.4 ms 
@ 57.4 ms 
.6 to 76.7 ms 


16.3 

3.4 
5.5 


g 
g 
g 






62.6 ms 

102.2 ms 

65.8 ms 


NECK FORCE 
X-AXIS SHEAR 
Y-AXIS SHEAR 
Z-AXIS AXIAL 


87.3 N 
157.8 N 
973.5 N 


(3 39.7 ms 
<§ 62.6 ms 
@ 57.2 ms 


243.2 

192.5 

91.7 


N 
N 
N 






63.2 ms 

94.7 ms 

115.4 ms 


NECK MOMENT 
ABOUT X-AXIS 
ABOUT Y-AXIS 
ABOUT Z-AXIS 
OCCIPITAL COND 


9.6 N-m 

6.9 N-m 

22.7 N-m 

10.6 N-m 


@ 151.6 ms 
@ 139.6 ms 
@ 82.2 ms 
@ 151.7 ms 


45.9 

39.0 

6.4 

43.5 


N- 
N- 
N- 
N- 


•m 
•m 
•m 
■m 




57.9 ms 

63. 1 ms 

297.3 ms 

57.8 ms 



LEFT UPPER RIB 


ACCELERATION 




























LATERAL 


(?) 


27. 


.2 


R 


@ 


53. 


.7 


ms 


7. 


.3 


g 


@ 


40. 


.0 


ms 


LATERAL 


(R) 


27. 


.0 


g 


(5 


53. 


.7 


ms 


7. 


.2 


g 


@ 


40. 


.0 


ms 



LEFT LOWER RIB ACCELERATION 
LATERAL (P) 31.4 g 

LATERAL (R) 31.3 g 

TTI d (P) 29.9 

TTI d (R) 29.5 



e 


16.9 ms 


4.9 g 


@ 


78.1 ms 


@ 


16.9 ms 


5-1 g 


@ 


78.1 ms 



LOWER SPINE ACCELERATION 
LATERAL (P) 
LATERAL (R) 


28.4 
27.7 


g 
g 


9 


43.8 ms 
43.8 ms 


9.3 

5.1 


g 
g 


@ 
@ 


57.5 ms 
58. 1 ms 


PELVIS ACCELERATION 
LATERAL (P) 
LATERAL (R) 


45.6 
45.6 


g 
g 


(5 

<3 


35.0 ms 
35.0 ms 


13.7 
13.7 


g 
g 


@ 


62.5 ms 
62.5 ms 



POSITIVE DIRECTION 



NEGATIVE DIRECTION 



LONGITUDINAL: 

LATERAL: 

VERTICAL: 



FORWARD 

RIGHTWARD 

DOWNWARD 



LONGITUDINAL: 

LATERAL: 

VERTICAL: 



4-2 



REARWARD 
LEFTWARD 
UPWARD 
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Data Sheet 5 f Continued) 

SID HIII Instrumentation Data 
Vehicle: 2004 Lexus RX330 MPV 



NHTSANo.:C45101 



TEST NUMBER: 030924 



PASSENGER DUMMY SERIAL NUMBER: 906 
POSITIVE NEGATIVE 

DIRECTION DIRECTION 



HEAD ACCELERATION 
















LONGITUDINAL 


8.0 g 


<3 


203.9 ms 


10.3 


g 


@ 


70.9 ms 


LATERAL 


46.5 g 


@ 


66. 1 ms 


7.1 


g 


@ 


88.6 ms 


VERTICAL 


16.8 g 


e 


43 . 6 ms 


39.8 


g 


@ 


64.1 ms 


RESULTANT 


60.8 g 


@ 


64.0 ms 










HIC 


301 from 53 


.0 


to 73.3 ms 










HEAD REDUNDANT ACCELERATION 














LONGITUDINAL 


8.1 g 


@ 


206.2 ms 


9.3 


g 


@ 


71.2 ms 


LATERAL 


48.2 g 


@ 


65.7 ms 


6.9 


g 


@ 


88.2 ms 


VERTICAL 


16.2 g 


@ 


43.6 ms 


38.9 


g 


@ 


64.4 ms 


RESULTANT 


61.1 g 


@ 


64.3 ms 










HIC 


310 from 53 


.3 


to 73.1 ms 










NECK FORCE 
















X-AXIS SHEAR 


364.3 N 


@ 


83.3 ms 


123.1 


N 


@ 


149.5 ms 


Y-AXIS SHEAR 


145.9 N 


@ 


153.3 ms 


713.7 


N 


@ 


80.3 ms 


Z-AXIS AXIAL 


682.4 N 


@ 


43.7 ms 


798.4 


N 


@ 


63.8 ms 


NECK MOMENT 
















ABOUT X-AXIS 


14.6 N-m 


@ 


83.3 ms 


86.3 


N-m 


@ 


61.4 ms 


ABOUT Y-AXIS 


12.2 N-m 


@ 


112.3 ms 


35.3 


N-m 


@ 


69.2 ms 


ABOUT Z-AXIS 


18.9 N-m 


@ 


82.5 ms 


8.5 


N-m 


@ 


243.4 ms 


OCCIPITAL COND 


15.4 N-m 


@ 


159.2 ms 


88.1 


N-m 


e 


60.6 ms 



LEFT UPPER RIB ACCELERATION 
LATERAL (P) 58.2 g @ 51.3 ms 

LATERAL (R) 57.1 g @ 51.3 ms 



4.0 g 
4.3 g 



@ 112.5 ms 
@ 112.5 ms 



LEFT LOWER RIB ACCELERATION 
LATERAL (P) 53.9 

LATERAL (R) 52.5 

TTI d (P) 51.9 

TTI d (R) 51.1 



50.0 ms 
50.0 ms 



6.0 g 
5.8 g 



@ 76.9 ms 
@ 112.5 ms 



LOWER SPINE ACCELERATION 
LATERAL (P) 45.5 g @ 40.6 ms 

LATERAL (R) 45.0 g @ 40.6 ms 



5.0 g 
4.8 g 



@ 73.1 ms 
@ 72.5 ms 



PELVIS ACCELERATION 
LATERAL (P) 66.9 g @ 38.8 ms 

LATERAL (R) 67.1 g @ 38.8 ms 



13.9 g 
13.8 g 



@ 



60.0 ms 
60.0 ms 



POSITIVE DIRECTION 



LONGITUDINAL: 

LATERAL: 

VERTICAL: 



FORWARD 

RIGHTWARD 

DOWNWARD 



NEGATIVE DIRECTION 



LONGITUDINAL: 

LATERAL: 

VERTICAL: 



REARWARD 
LEFTWARD 
UPWARD 
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Data Sheet 6 

Vehicle Pre-Test And Post-Test Measurements 
Vehicle: 2004 Lexus RX330 MPV NHTSA No.: C45101 




Left Side View 
Note: All dimensions are in millimeters with tolerance of ±3 mm 





Pre-Test 
(as delivered) 


Pre-Test 
(as tested) 


Post-Test 
(as tested) 


Change 


A 


2715 


2715 


2700 


15 


B 


970 


970 


970 





C 


1040 


1040 


1040 





D 


4725 


4725 


4726 


-1 


E 


185 


185 


185 





F 


502 


504 


530 


-26 


G 


340 


340 


340 





H 


305 


330 


383 


-53 


I 


325 


326 


392 


-66 


Jl 


270 


240 


257 


-17 


J2 


290 


290 


362 


-72 


K 


360 


328 


319 


9 


L 


310 


310 


310 





M 


420 


385 


378 


7 


N 


835 


835 


755 


80 





784 


784 


730 


54 


P 


1366 


1366 


1300 


66 


Q 


460 


460 


460 





R 


4448 


4448 


4433 


15 


S 


4450 


4450 


4392 


58 


T 


1405 


1405 


1275 


130 



D = Length at centerline 
T = Width at-B-pillar 



E&L = Bumper Thickness 
Jl= To Pinch Weld 



R = 

J2 = 



Right Side Length 
: To Sill 



S = Left Side Length 



M 
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Data Sheet 7 



SID HIII Longitudinal Clearance Dimensions 



Vehicle: 2004 Lexus RX330 MPV 



NHTSANo.:C45101 




Left Side View 



Note: All measurements are in millimeters with tolerance of ±3 mm 



Measurement 



HH 



HW 



HZ 



NR/NB 



CD/CB 



cs 



KDL(KDA°)/KBL(KBA°) 



KDR(KDA°)/KBR(KBA°) 



PA 



PHX 



PHZ 



Driver SID HIII # 055 



473 



718 



190 



508 



603 



361 



90/(66.6°) 



73/(53.0°) 



23.3° 



Left Rear Pass. SID HIII # 906 



N/A 



N/A 



195 



663 



542 



N/A 



163/(89.9°) 



173/(86.7°) 



24° 



212 



245 



348 



342 



Note: 2-door vehicle shown. Rear dummy PHX and PHZ measurements for 4-door vehicle 
would use the C-post striker as a reference point. 
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Data Sheet 8 



SID HIII Lateral Clearance Dimensions 



Vehicle: 2004 Lexus RX330 MPV 



NHTSANo.:C45101 




AD 



Note: All measurements are in millimeters with tolerance of ±3 mm 



Measurement 


Driver SID HDI # 55 


Left Rear Pass. SID HIII # 906 


HR 


190 


215 


HS 


296 


334 


AD* 


Lower: 119 Upper: 96 


Lower: 123 Upper: 101 


HD 


167 


138 



* Lower measurement is taken laterally at center of the lower rib accelerometer height from 
the SID HIII arm segment to the closest part of the vehicle side. 

Upper measurement is taken laterally at center of the upper rib accelerometer height from 
the SID HIII arm segment to the closest part of the vehicle side. 



H 
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Data Sheet 9 



Vehicle Side Measurements 
Vehicle: 2004 Lexus RX330 MPV 



NHTSANo.:C45101 




;3bo iso 6 



150 300 450 300 750 9J0 Idjo 1200 1350 1SO0 1650 18B0 1950 

Measurements in Millimeters (mm 

LEFT SIDE VIEW 



Level 5 - Window Top 

Level 4 - Window Sill 

Level 3 - Mid-Door 

Level 2 - Occupant H-Point 

Level 1 - Axle Centerline Height or Sill Top Height 



Measurements Are Taken When The Vehicle Is In The "As Tested" Configuration. 
Measurements along the vertical 750 mm line shown above: 



Level 5 @ Window Top = 


1630 


mm 


Level 4 @ Window Sill 


1080 


mm 


Level 3 @ Mid Door 


750 


mm 


Level 2 @ Occupant H-Point = 


711 


mm 


Level 1 @ Axle Centerline Height = 


340 


mm 



(or Sill Top Height) 
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Data Sheet 13 

Test Vehicle Accelerometer Locations and Data Summary 
Vehicle: 2004 Lexus RX330 MPV NHTSA No.: C45101 




13 



^l^h-K-T 




3 



Side View 



(X) + (Longitudinal) 
(Z) + Vertical 



14 



I 



l| \7\ [161131 El 



-Eg-- 



03 



(X) + Longitudinal 



in 



Q 



Me£ 



(Y) + Lateral 



- x -^ 



Y 



Bottom View 



1 -Right Front Side Sill 
2-Right Side Sill at Rear Seat 
3 -Rear Floorpan above Axle 
4-Left Side Sill at Rear Seat 
5-Left Front Side Sill 
6-Left Front Door on Centerline 
7-Right Rear Occupant Compartment 
8 -Left Front Door Mid Rear 
9-Left Front Door Upper Centerline 



4-21 



10-Left Rear Door Mid Rear 

1 1 -Left Rear Door Upper Centerline 

12-Left Side Lower B-pillar 

13-Left Side Middle B-pillar 

1 4-Left Side Lower A-pillar 

1 5-Left Side Middle A-pillar 

1 6-Left Side Front Seat Track at H-point 

1 7-Left Rear Seat Track at H-point 

1 8-Vehicle Center of Gravity 
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Datasheet 14 

MDB Accelerometer Locations and Data Summary 
Vehicle: 2004 Lexus RX330 MPV NHTSANo.: C45101 






03 



27' 



m 



J 




TOP VIEW 




m 



SIDE VIEW 




Accel. 
No. 


Location 


Coordinates 
(millimeters) 


Positive Direction 
Max. Time 
(g) (ms) 


Negative Direction 
Max. Time 
(g) (ms) 


X* 


y* 


z* 


1 


MDB Center of Gravity 
Longitudinal X 
Lateral Y 
Vertical Z 
Resultant R 


1855 





-520 






5.1 


98.2 


23.2 


35.4 


4.2 


61.6 


7.1 


21.4 


5.6 


59.5 


6.3 


22.4 


23.7 


35.4 






2 


Rear Frame Member 
Longitudinal X 
Lateral Y 


412 


-677 


-625 






2.9 


119.4 


25.4 


35.9 








2.5 


14.9 


2.7 


58.7 



* Reference: X = Rear Bumper (+ Forward) 

Y = Vehicle Centerline (+ To Right) 
Z = Ground Level (+ Down) 

All measurements accurate to within ±3 mm. 
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High-Speed Camera Locations and Data Summary 
Vehicle: 2004 Le xus RX330 MPV NHTSA No.: C45101 



n 






Impact 
















Area 














Camera 




Location, mm 


Angle 


Lens 


Speed 


Number 


Location 


X 


Y 


Z 


(dee.) 


(mm) 


ftps) 


1 


Overhead wide 


250 


2150 


-5750 


-77.5 


8.5 


350 


2 


Overhead tight 


370 


1800 


-5750 


-85.5 


17 


955 


3 


Onboard MDB left side 


-1750 


-40 


-720 


-0.5 


13 


1000 


4 


Onboard MDB center 


-2480 


830 


-1353 


-5.2 


25 


997 


5 


Right side of MDB 


-670 


10550 


-1180 


0.7 


13 


1000 


6 


Left side of MDB 


3100 


-4250 


-1030 


1.4 


13 


870 


7 


Onboard vehicle front 


540 


-460 


-1450 


9.7 


13 


680 


8 


Onboard side front door 


-1770 


770 


-1220 


0.8 


8 


N/A 1 


9 


Onboard side rear door 


-1770 


1670 


-1270 


-2.3 


8 


N/A 1 


10 


Digital overall event 


2950 


-4500 


-953 


1.5 


13 


1000 


11 


Real-time Panning-Video 


N/A 


N/A 


N/A 


N/A 


Zoom 


30 



M 
r" 'i 



+X: Forward (referenced to MDB) from impact point 
+Y: Rightward (referenced to MDB) from impact point 
+Z: Downward from ground level 



l " 7 ) ! 

i H I, 



Camera ran too slow to time. 



4-26 



030924-1 



I **»-■-«*- *■ '**•' ' ■#»"' ««■►■■■ «**■ ' 



tm-m m * «*^. 



Section 5 
Vehicle Fuel System Integrity 
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Datasheet 16 

FMVSS 301 Fuel System Integrity Data 
NHTSA No.: C45101 Test Date: 09/24/03 

Vehicle Year/Make/Model/Body Style: 2004 Lexus RX330 MPV 

********************************************************************************* 



Test Vehicle Impact Type : 



Frontal (48.28 km/h) 

Oblique (48.28 km/h) with ° barrier face 

first contacting the (driver/passenger) side 

Rear Moving Barrier (48.28 km/h) 

Lateral Moving Barrier (32.19 km/h) 

_X Side Impact Moving Deformable Barrier (62.0 

km/h) contacting the Driver's side side 



Fuel Spillage Measurement : 

1 . From impact until vehicle motion ceases 

2. For five-minute period after vehicle motion ceases 

3. For next 25 minutes. 

Solvent Spillage Details : 

None 



Actual 


Maximum 
Allowed 


0g 


28 g 


0g 


142 g 


0g 


28 g/1 minute 



I'M 
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Datasheet 17 



FMVSS 301 Rollover Data 



Vehicle: 2004 Lexus RX330 MPV 



NHTSANo.:C45101 



- 90 Degrees 





1. Determination of Solvent Collection Time Period : 

Rollover Fixture 90° Rotation Time 1 

(Spec. Range = 1 to 3 minutes) 
FMVSS 301 Position Hold Time + 

Total 
Next whole minute interval 



minutes 



_5 minutes 

_6 minutes 

7 minutes 



30 seconds 



seconds 



30 seconds 



2. FMVSS 301 Requirements : 
(1) Time Period 



3. 



First 5 minutes from onset of rotation 6th min. 


7th min. 


8th min. (if required) 


(2) Maximum Allowable Solvent Spillage 


142 g 28 g 


28 g 


28 g 


Actual Test Vehicle Solvent Spillage: 


0g 0g 


0g 


N/A 



Note: Record spillage for whole minute intervals only as determined above. 



4. Solvent Spillage Location(s) : 
None 
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Data Sheet 17 (Continued^) 
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FMVSS 301 Rollover Data 
Vehicle: 2004 Lexus RX330 MPV 



NHTSANo.:C45101 



90- 180 Degrees 





1. Determination of Solvent Collection Time Period: 



Rollover Fixture 90° Rotation Time 

(Spec. Range = 1 to 3 minutes) 
FMVSS 301 Position Hold Time + 

Total 
Next whole minute interval 



1 minutes 



_5 minutes 

_6 minutes 

7 minutes 



30 seconds 

_0 seconds 

30 seconds 



2. FMVSS 301 Requirements : 
(1) Time Period 



First 5 minutes from onset of rotation 6th min. 


7th min. 


8th min. (if required) 


(2) Maximum Allowable Solvent Spillage 


142 g 28 g 


28 g 


28 g 


. Actual Test Vehicle Solvent Spillaae: 


0g 0g 


0g 


N/A 



Note: Record spillage for whole minute intervals only as determined above. 



M 



4. Solvent Spillage Locations) : 
None 
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Data Sheet 17 (Continued) 



FMVSS 301 Rollover Data 



Vehicle: 2004 Lexus RX330 MPV 



NHTSANo.:C45101 



180 -270 Degrees 





1. Determination of Solvent Collection Time Period : 

Rollover Fixture 90° Rotation Time 1_ 

(Spec. Range = 1 to 3 minutes) 
FMVSS 301 Position Hold Time + 

Total 
Next whole minute interval 



minutes 



_5 minutes 

_6 minutes 

7 minutes 



30 seconds 



_0 seconds 

30 seconds 



2. FMVSS 301 Requirements : 
(1) Time Period 





First 5 minutes from onset of rotation 6th min. 


7th min. 


8th min. (if required) 




(2) Maximum Allowable Solvent Spillage 








142 g 28 g 


28 g 


28 g 


3. 


Actual Test Vehicle Solvent Spillage: 








0g 0g 


0g 


N/A 



Note: Record spillage for whole minute intervals only as determined above. 



4. Solvent Spillage Location(s) : 
None 
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Data Sheet 17 (Continued) 



FMVSS 301 Rollover Data 
Vehicle: 2004 Lexus RX330 MPV 



NHTSANo.:C45101 



270 - 360 Degrees 





1. Determination Of Solvent Collection Time Period : 

Rollover Fixture 90° Rotation Time 

(Spec. Range = 1 to 3 minutes) 
FMVSS 301 Position Hold Time + 

Total 
Next whole minute interval 



1 


minutes 


30 


seconds 




5 


minutes 





seconds 




6 


minutes 


30 


seconds 




7 


minutes 









2. FMVSS 301 Requirements : 
(1) Time Period 



3. 



First 5 minutes from onset of rotation 6th min. 


7th min. 


8th min. (if required) 


(2) Maximum Allowable Solvent Spillage 


142 g 28 g 


28 g 


28 g 


Actual Test Vehicle Solvent Spillage: 


0g 0g 


0g 


N/A 



Note: Record spillage for whole minute intervals only as determined above. 



4. Solvent Spillage Location(s') : 
None 
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Appendix A 
Photographs 
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List of Photographs 1 



Figure Description Page 

Figure A- 1 Pre-Test Front View of Test Vehicle A-4 

Figure A-2 Post-Test Front View of Test Vehicle A-5 

Figure A-3 Pre-Test Impacted Side View of Test Vehicle A-6 

Figure A-4 Post-Test Impacted Side View of Test Vehicle A-7 

Figure A-5 Pre-Test Rear View of Test Vehicle A-8 

Figure A-6 Post-Test Rear View of Test Vehicle A-9 

Figure A-7 Pre-Test Right Rear View of Test Vehicle A- 1 

Figure A-8 Post-Test Right Rear View of Test Vehicle A- 1 1 

Figure A-9 Pre-Test Impacted Side Angled Door View A- 12 

Figure A- 1 Post-Test Impacted Side Angled Door View A- 1 3 

Figure A- 1 1 Pre-Test Frontal View of Impactor Face A- 1 4 

Figure A- 1 2 Post-Test Frontal View of Impactor Face A- 1 5 

Figure A- 1 3 Pre-Test Left Side View of Impactor Face A- 1 6 

Figure A- 1 4 Post-Test Left Side View of Impactor Face A- 1 7 

Figure A- 1 5 Pre-Test Right Side View of Impactor Face A- 1 8 

Figure A- 1 6 Post-Test Right Side View of Impactor Face A- 1 9 

Figure A- 1 7 Pre-Test Top View of Impactor Face A-20 

Figure A- 18 Post-Test Top View of Impactor Face A-21 

Figure A- 19 Pre-Test View of MDB Showing Contact Switches in Place A-22 

Figure A-20 Pre-Test Overhead View of MDB Aligned with Vehicle A-23 

Figure A-21 Post-Test Overhead View of MDB and Vehicle A-24 

Figure A-22 Pre-Test Right Occupant Compartment View of Front SID fflll A-25 

Figure A-23 Post-Test Right Occupant Compartment View of Front SID HIII A-26 

Figure A-24 Pre-Test Right Occupant Compartment View of Rear SID HIII A-27 

Figure A-25 Post-Test Right Occupant Compartment View of Rear SID HIII A-28 

Figure A-26 Pre-Test Left View of Front SID HIII A-29 



d 



♦ * 



1 The test vehicle is incorrectly labeled as C45600 in the photos. The correct NHTSA 
number for this vehicle is C45 1 1 . 
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List of Photographs, Cont'd. 

Figure Description Page 

Figure A-27 Post-Test Left View of Front SID HIII A-30 

Figure A-28 Pre-Test Left View of Front SID HIII and Belt Position A-3 1 

Figure A-29 Pre-Test Front View of Front SID HIII and Door Clearance A-32 

Figure A-30 Post-Test Front View of Front SID HIII and Door Clearance A-33 

Figure A-3 1 Pre-Test Left View of Rear SID HIII A-34 

Figure A-32 Post-Test Left View of Rear SID HIII A-3 5 

Figure A-3 3 Pre-Test Left View of Rear SID HIII and Belt Position A-3 6 

Figure A-34 Post-Test View of Rear SID HIII and Door Clearance A-3 7 

Figure A-3 5 Pre-Test Interior of Front Door A-3 8 

Figure A-3 6 Post-Test Interior of Front Door Showing SID HIII Impact Locations A-3 9 

Figure A-3 7 Post-Test Front SID HIII Contact - View 1 A-40 

Figure A-3 8 Post-Test Front SID HIII Contact - View 2 A-4 1 

Figure A-3 9 Pre-Test Interior of Rear Panel A-42 

Figure A-40 Post-Test Interior of Rear Panel Showing SID HIII Impact Locations A-43 

Figure A-4 1 Post-Test Rear SID HIII Contact View A-44 

Figure A-42 Pre-Test Left Side View of MDB With Impactor Face in Position A-45 

Figure A-43 Pre-Test Primary Impact Point View A-46 

Figure A-44 Post-Test Primary Impact Point View A-47 

Figure A-45 Pre-Test Secondary Impact Point View A-48 

Figure A-46 Post-Test Secondary Impact Point View A-49 

Figure A-47 Vehicle Certification Label View A-50 

Figure A-48 Vehicle Recommended Tire Pressure Label View A- 5 1 

Figure A-49 Pre-Test Vehicle Ballast View A-52 

Figure A-50 Impact Event A-53 

Figure A-51 Pre-Test Fuel Cap A-54 

Figure A-52 Post-Test Fuel Cap A-55 

Figure A-53 FMVSS 301 Rollover View at 90° A-56 

Figure A-54 FMVSS 301 Rollover View at 1 80° A-57 

Figure A-55 FMVSS 301 Rollover View at 270° A-58 

Figure A-56 FMVSS 301 Rollover View at 360° A-59 
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Fiaure A- 1 Pre -Test Front View of Test Vehicle 
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igure A- 2 Post-Test Front View of lest Vehicle 
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Figure A-3 Pre- Test impacted Side View of Test Vehicle 
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Figure A -4 Post-Test Impacted Side View of Test Vehicle 
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Figure A-5 Pre-Test Rear V iew of Test Vehicle 
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Raure A-6 Post-Test Rear View of Test Vehicle 
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Figure A-7 Pre-Test Right. Rear View of Test Vehicle 
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Figure A -8 Post-Test Rkht Rear View of Test Vehicle 
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Figure A~9 Pre-Test Impacted Side Angled Door View 
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Figure A~!0 Post-Test Impacted Side Angled Door View 



A- 1 3 



030924 



it* 




Figure A- 1 1 Pre-Test. Frontal View of Impactor Face 
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Figure A- \ 2 Post-Test Frontal View of Impaetor Face 
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Figure A- 13 Pre-Test Left Side View oflmpactor Face 
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Figure A- 14 Post-Test Left Side View of hnpaetor Face 
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Figure A- 1 5 Pre-Test Right Side View of Impactor Face 
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Figure A- 16 Post-Test Right Side View of Imp-actor Fae* 
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Fleure A.-1 ? Pre-Test Top View oflmpactor Face 
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Figure A- 1 8 Post-Test Fop View of Impactor Face 
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Fieure A- 1.9 Pre-Test View of MDB Showing; Contact Switches in Place 
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Figure A-20 Pre-Test Overhead View of MOB Aligned with Vehicle 
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Fissure A -2 1 Post-Test Overhead View of MOB and Vehicle 
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Figure A-22 Pre~"f est Right Occupant Compartment View of Front SID Hill 
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~igure A~23 Post-Test Right Occupant (Compartment View of Front S'SD HIII 
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Figure A -24 Pre-Test Right Occupant Compartment View of Rear SID HIO 
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Figure A~25 Post- Test Right Occupant Cornnartrneni View of Rear SID HIII 
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rleure A- 26 Pre-Test Left View of Front SID Hill 
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Piaure A-27 Post-Test Left View of 'Front SID Bill 
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.gure A -28 Pre-'Fest. Left View of Front SID HIII and Belt Position 
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Figure A-29 Pre-Test Front View of Front SJD Hill and Door Clearance 
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Figure A~30 Post- Test Front View of Front SID Mill and Door Clearance 
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Figure A-31 Pre-Test Left View of Rear SID Mil 
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Fiaure A-32 Post-Test Left View of Rear SiD HID 
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Figure A-33 Pre- Test Left View of Rear SID Mill and Belt Position 
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Figure A-34 Post-Test View of Rear SID HIII and Door Clearance 
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Fkure A-3S Pre- Test Interior of Front Door 
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; 'igure A- 36 Post-Test interior of Front Door Showing SID HOI Impact Locations 
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Figure A-37 Post-Test Front SID HID Contact - View I 
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Fkitre A-38 Post-Test Front SID Hill Contact - View 2 
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iaure A~39 Pre-Test Interior of Rear Panel 
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Figure A-40 Post-Test Interior of Rear Panel Showing SID HUl Impact Locations 
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Figure A -4.1 Post-Test Rear SID Hill Contact View 
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Figure A-42 Pre~Test Lett Side View of MOB With Impaeior Face in Position 
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Figure A-43 Pre-Tesi Primary Impact foint View 
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Figure A-44 Post-Test Primary Impact Point View 
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Figure. A-45 Pre-Test Secondary Impact Point View 
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Figure A-46 Post-Test Secondary Impact Point View 
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Figure A-47 Vehicle Certification Label View 
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i'laure A-48 Vehicle Recommended lire Pressure label View 



A-M 



030924-1 




Figure A -49 Pre~Tesf Vehicle Ballast View 
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Figure A-50 Impact Event 
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Figure AS I Pre~Test Fuel Cap 
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Figure A-52 Post-Test Fuel Cap 
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Figure A-53 FMVSS 301 Rollover View at 90" 
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Fisure A-54 FMVSS 301 Rollover View at 180° 
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Figure A-55 FMVSS 301 Rollover View at 270° 
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Fkure Aoo FMYSS 301 Rollover View &i 360* 
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Data Plots 
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Table of Data Plots 

Driver and Passenger Dummy Instrumentation Plots 

Acceleration Data - Filter Class 1000 

Integration Data - Filter Class 1 80 

Force Data - Filter Class 1000 

Moment Data - Filter Class 600 

Contact Data - Filter Class 1000 

Plot No. Data Plot Title Page 

1 Driver Head X- Axis Acceleration B-10 

2 Driver Head X- Axis Velocity B-ll 

3 Driver Head Y- Axis Acceleration B-12 

4 Driver Head Y- Axis Velocity B-13 

5 Driver Head Z- Axis Acceleration B-14 

6 Driver Head Z- Axis Velocity B-15 

7 Driver Head Resultant Acceleration B-16 

8 Driver Head Resultant Redundant Acceleration B- 1 7 

9 Driver Neck X-Axis Shear Force B- 1 8 

1 Driver Neck Y- Axis Shear Force B- 1 9 

1 1 Driver Neck Z-Axis Axial Force B-20 

1 2 Driver Neck Moment about X Axis B-2 1 

1 3 Driver Neck Moment about Y Axis B-22 

14 Driver Neck Moment about Z Axis B-23 

1 5 Driver Neck Occipital Condyle Moment about X Axis B-24 

16 Driver Upper Rib Y- Axis Acceleration B-25 

17 Driver Upper Rib Y- Axis Velocity B-26 

1 8 Driver Lower Rib Y-Axis Acceleration B-27 

1 9 Driver Lower Rib Y-Axis Velocity B-28 

20 Driver Lower Spine Y-Axis Acceleration B-29 

21 Driver Lower Spine Y-Axis Velocity B-30 

22 Driver Pelvis Y-Axis Acceleration B-3 1 

23 Driver Pelvis Y-Axis Velocity B-32 

24 Left Rear Passenger Head X-Axis Acceleration B-3 3 
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Table of Data Plots (Continued') 

Driver and Passenger Dummy Instrumentation Plots (Continued) 

Acceleration Data - Filter Class 1000 

Integration Data - Filter Class 1 80 

Force Data - Filter Class 1000 

Moment Data - Filter Class 600 

Contact Data - Filter Class 1000 

Plot No. Data Plot Title Page 

25 Left Rear Passenger Head X-Axis Velocity B-34 

26 Left Rear Passenger Head Y-Axis Acceleration B-35 

27 Left Rear Passenger Head Y-Axis Velocity B-36 

28 Left Rear Passenger Head Z-Axis Acceleration B-37 

29 Left Rear Passenger Head Z-Axis Velocity B-38 

30 Left Rear Passenger Head Resultant Acceleration B-39 

3 1 Left Rear Passenger Head Resultant Redundant Acceleration B-40 

32 Left Rear Passenger Neck X-Axis Shear Force B-41 

33 Left Rear Passenger Neck Y-Axis Shear Force B-42 

34 Left Rear Passenger Neck Z-Axis Axial Force B-43 

35 Left Rear Passenger Neck Moment about X Axis B-44 

36 Left Rear Passenger Neck Moment about Y Axis B-45 

37 Left Rear Passenger Neck Moment about Z Axis B-46 

38 Left Rear Passenger Neck Occipital Condyle Moment about X Axis B-47 

39 Left Rear Passenger Upper Rib Y-Axis Acceleration B-48 

40 Left Rear Passenger Upper Rib Y-Axis Velocity B-49 

41 Left Rear Passenger Lower Rib Y-Axis Acceleration B-50 

42 Left Rear Passenger Lower Rib Y-Axis Velocity B-5 1 

43 Left Rear Passenger Lower Spine Y-Axis Acceleration B-52 

44 Left Rear Passenger Lower Spine Y-Axis Velocity B-53 

45 Left Rear Passenger Pelvis Y-Axis Acceleration B-54 

46 Left Rear Passenger Pelvis Y-Axis Velocity B-5 5 



B-3 030924-1 



Table of Data Plots (Continued) 

Driver and Passenger Dummy Instrumentation Plots 

Acceleration Data - Filter Class 1000 - Redundant 

Integration Data - Filter Class 1 80 - Redundant 



Plot No. Data Plot Title Page 

47 Driver Head X- Axis Redundant Acceleration B-57 

48 Driver Head X-Axis Redundant Velocity B-58 

49 Driver Head Y-Axis Redundant Acceleration B-59 

50 Driver Head Y-Axis Redundant Velocity B-60 

51 Driver Head Z- Axis Redundant Acceleration B-61 

52 Driver Head Z-Axis Redundant Velocity B-62 

53 Driver Upper Rib Y-Axis Redundant Acceleration B-63 

54 Driver Upper Rib Y-Axis Redundant Velocity B-64 

55 Driver Lower Rib Y-Axis Redundant Acceleration B-65 

56 Driver Lower Rib Y-Axis Redundant Velocity B-66 

57 Driver Lower Spine Y-Axis Redundant Acceleration B-67 

58 Driver Lower Spine Y-Axis Redundant Velocity B-68 

59 Driver Pelvis Y-Axis Redundant Acceleration B-69 

60 Driver Pelvis Y-Axis Redundant Velocity B-70 

61 Driver Shoulder Contact Switch B-71 

62 Driver Pelvis Contact Switch B-72 

63 Left Rear Passenger Head X-Axis Redundant Acceleration B-73 

64 Left Rear Passenger Head X-Axis Redundant Velocity B-74 

65 Left Rear Passenger Head Y-Axis Redundant Acceleration B-75 

66 Left Rear Passenger Head Y-Axis Redundant Velocity B-76 

67 Left Rear Passenger Head Z-Axis Redundant Acceleration B-77 

68 Left Rear Passenger Head Z-Axis Redundant Velocity B-78 

69 Left Rear Passenger Upper Rib Y-Axis Redundant Acceleration B-79 

70 Left Rear Passenger Upper Rib Y-Axis Redundant Velocity B-80 

7 1 Left Rear Passenger Lower Rib Y-Axis Redundant Acceleration B-8 1 

72 Left Rear Passenger Lower Rib Y-Axis Redundant Velocity B-82 

73 Left Rear Passenger Lower Spine Y-Axis Redundant Acceleration B-83 

74 Left Rear Passenger Lower Spine Y-Axis Redundant Velocity B-84 

75 Left Rear Passenger Pelvis Y-Axis Redundant Acceleration B-85 

76 Left Rear Passenger Pelvis Y-Axis Redundant Velocity B-86 

77 Left Rear Passenger Shoulder Contact Switch B-87 

78 Left Rear Passenger Pelvis Contact Switch B-88 
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Table of Data Plots (Continued) 
Test Vehicle Instrumentation Plots 
Acceleration Data - Filter Class 60 
Integration Data - Filter Class 180 



Plot No. 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 



Data Plot Title 
.1 at Front Seat X-Axis Acceleration 
1 at Front Seat X-Axis Velocity 
.1 at Front Seat Y-Axis Acceleration 
1 at Front Seat Y-Axis Velocity 
1 at Front Seat Z-Axis Acceleration 
1 at Front Seat Z-Axis Velocity 

I at Front Seat Resultant Acceleration 

II at Rear Seat X-Axis Acceleration 
1 at Rear Seat X-Axis Velocity 

I at Rear Seat Y-Axis Acceleration 

II at Rear Seat Y-Axis Velocity 
1 at Rear Seat Z-Axis Acceleration 
1 at Rear Seat Z-Axis Velocity 
1 at Rear Seat Resultant Acceleration 

Rear Floorpan Above Axle X-Axis Acceleration 
Rear Floorpan Above Axle X-Axis Velocity 
Rear Floorpan Above Axle Y-Axis Acceleration 
Rear Floorpan Above Axle Y-Axis Velocity 
Rear Floorpan Above Axle Z-Axis Acceleration 
Rear Floorpan Above Axle Z-Axis Velocity 
Rear Floorpan Above Axle Resultant Acceleration 
Left Side Sill at Front Seat Y-Axis Acceleration 
Left Side Sill at Front Seat Y-Axis Velocity 
Left Side Sill at Front Seat Y-Axis Displacement 



Right Side Sill 
Right Side Sill 
Right Side Sill 
Right Side Sill 
Right Side Sill 
Right Side Sill 
Right Side Sill 
Right Side Sill 
Right Side Sill 
Right Side Sill 
Right Side Sill 
Right Side Sill 
Right Side Sill 
Right Side Sill 
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Table of Data Plots (Continued) 

Test Vehicle Instrumentation Plots (Continued) 

Acceleration Data - Filter Class 60 

Integration Data - Filter Class 1 80 



Plot No. Data Plot Title 

103 Left Side Sill at Rear Seat Y-Axis Acceleration 

1 04 Left Side Sill at Rear Seat Y-Axis Velocity 

105 Left Side Sill at Rear Seat Y-Axis Displacement 

1 06 Right Rear Occupant Compartment Y-Axis Acceleration 

1 07 Right Rear Occupant Compartment Y-Axis Velocity 

1 08 Right Rear Occupant Compartment Y-Axis Displacement 

1 09 Left Lower A-Post Y-Axis Acceleration 

110 Left Lower A-Post Y-Axis Velocity 

1 1 1 Left Middle A-Post Y-Axis Acceleration 

112 Left Middle A-Post Y-Axis Velocity 

113 Left Lower B-Post Y-Axis Acceleration 

1 1 4 Left Lower B-Post Y-Axis Velocity 

1 1 5 Left Middle B-Post Y-Axis Acceleration 

1 1 6 Left Middle B-Post Y-Axis Velocity 

117 Left Front Seat Track Y-Axis Acceleration 

118 Left Front Seat Track Y-Axis Velocity 

119 Left Rear Seat Track Y-Axis Acceleration 

1 20 Left Rear Seat Track Y-Axis Velocity 

121 Vehicle Center of Gravity X-Axis Acceleration 

1 22 Vehicle Center of Gravity X-Axis Velocity 

123 Vehicle Center of Gravity Y-Axis Acceleration 

124 Vehicle Center of Gravity Y-Axis Velocity 

1 25 Vehicle Center of Gravity Z- Axis Acceleration 

1 26 Vehicle Center of Gravity Z-Axis Velocity 

127 Vehicle Center of Gravity Resultant Acceleration 



Pa ge 
B-114 
B-115 
B-116 
B-117 
B-118 
B-119 
B-120 
B-121 
B-122 
B-123 
B-124 
B-125 
B-126 
B-127 
B-128 
B-129 
B-130 
B-131 
B-132 
B-133 
B-134 
B-135 
B-136 
B-137 
B-138 
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Table of Data Plots (Continued) 

MDB Instrumentation Plots 

Acceleration Data - Filter Class 60 

Integration Data - Filter Class 180 

Plot No. Data Plot Title Page 

128 MDB Center of Gravity X-Axis Acceleration B- 1 40 

1 29 MDB Center of Gravity X- Axis Velocity B- 1 4 1 
1 3 MDB Center of Gravity Y- Axis Acceleration B- 1 42 
1 3 1 MDB Center of Gravity Y- Axis Velocity B- 1 43 
1 3 2 MDB Center of Gravity Z- Axis Acceleration B- 1 44 

133 MDB Center of Gravity Z- Axis Velocity B-145 

1 34 MDB Center of Gravity Resultant Acceleration B- 1 46 
1 3 5 MDB Left Rear X- Axis Acceleration B- 1 47 
136 MDB Left Rear X- Axis Velocity B-148 
1 3 7 MDB Left Rear Y- Axis Acceleration B- 1 49 

138 MDB Left Rear Y- Axis Velocity B-150 

139 MDB Right Side Contact Switch B-l 5 1 

1 40 MDB Left Side Contact Switch B- 1 52 
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Table of Data Plots (Continued) 

Driver and Passenger Dummy Instrumentation Plots 

Acceleration Data - FIR Filtered 

Plot No. Data Plot Title Page 

1 4 1 Driver Upper Rib Y- Axis Acceleration B- 1 54 

142 Driver Lower Rib Y- Axis Acceleration B-155 

143 Driver Lower Spine Y- Axis Acceleration B-156 

1 44 Driver Pelvis Y- Axis Acceleration B- 1 5 7 

1 45 Left Rear Passenger Upper Rib Y-Axis Acceleration B-l 58 

1 46 Left Rear Passenger Lower Rib Y- Axis Acceleration B- 1 5 9 

1 47 Left Rear Passenger Lower Spine Y-Axis Acceleration B- 1 60 

148 Left Rear Passenger Pelvis Y-Axis Acceleration B-161 

1 49 Driver Upper Rib Y-Axis Redundant Acceleration B- 1 62 

150 Driver Lower Rib Y-Axis Redundant Acceleration B- 1 63 

151 Driver Lower Spine Y-Axis Redundant Acceleration B- 1 64 

152 Driver Pelvis Y-Axis Redundant Acceleration B- 1 65 

1 53 Left Rear Passenger Upper Rib Y-Axis Redundant Acceleration B-l 66 

1 54 Left Rear Passenger Lower Rib Y-Axis Redundant Acceleration B- 1 67 

155 Left Rear Passenger Lower Spine Y-Axis Redundant Acceleration B- 1 68 

156 Left Rear Passenger Pelvis Y-Axis Redundant Acceleration B- 1 69 
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Driver and Passenger Dummy Instrumentation Plots 

Acceleration Data - Filter Class 1000 

Integration Data - Filter Class 1 80 

Force Data - Filter Class 1000 

Moment Data - Filter Class 600 

Contact Data - Filter Class 1000 



B-9 030924-1 





•f 




CN 




CD 




Q 


K> 


r-o 


r-O 


S> 


r~0 




>c 




cc 


Qi 




LU 


CO 


QQ 



<x> 

(SI 

CM 



O 



SS2 

LU LU j- 

™ J „ 

QT LU 

ce <-> m 

<E O 

CO <X 

LU CO 

I —• 

CD X 

<E CE 
2= I 

ce x 

o 

u. Q 

LU CE 

Q LaJ 



Q 
CO 



CN 



CD 



to 
co 



en 



CD •—• 



CJ 
<X 



CD 
CO 
LU 



CD 



IS 
CO 






CO 



Ln 
m 






.-. CO 



CD 



CO 



in 






® 

en 



CO 



CD 
CD 

I 



CS3 
CD 

LO 
(S3 






<x 









CO 
(S3 

« 2 



CO 
CO 
CE 



CD 
IX 

O 



SI 



CO 



C5> 

CM 

I 



( i-0l X 3) N0UUH31333W 
B-10 



in 
o 



030924-1 



"f 



^*~~5Tli T WKEffi8RIS8KfifES^\^8BttBS&, ~M-"~S~~&~^&~ 'ST 



j^mjm-'<& ^-- 



cc f-J 



/" 



cs 

-51- 

I 



cs> 

00 

I 



CS 
CM 



CO 
CD 



CD 
r-o 



CD 
CO 
CN 





CO 


O 


CO 


Ln 




CN 


r~- 



CN 
CN 



CS) 
CD 



CO 



CD 



5- CD 



CD _^ 



cs 



CO 

CO 

<x 



cs 

CN 



CO 

cs 



( T -0t X H/W»] A1I3013A 



B-ll 



030924-1 





rsi 




rr, 




O 


s> 


r-o 


r-0 


® 


m 




>; 




ct 


a; 




LU 


CO 


QQ 



CO 



— <X 

Cd ct; 



CL" CJ> 

<E '— > 

ca cn 

LU CO 

_J •— ' 

m >C 

<l <r 

Q£ >- 

U_ CD 

LU <X 

CD LU 



CD 



C£ 






CD 
CO 



LU 
CC 

'•J 



Q_ 



CO 



in 




CO 


en 


cs> 


— 1 


u~> 


cs> 


r-o 


OJ 


CM 



X 0) 



IIiyy31333W 



CJ 



B-12 



030924-1 



IMnm> 



fiSSia 



«m4mm.*«'*< 



4MMMHMMM 





-*- 




CN 




03 




IS 


cs> 


r-O 


ro 


O 


f-n 




>Z 




oc 


C£ 



O 
CM 



o; 


CJ 


n 


LU 


' — ■' 


T~ 


i — < 


1 




en 


LU 




ce 


-* 


1 1 1 




CO 


O 


ii i 


X 


CO 


_i 


a. 


1 — 


LO 


>- 


u_ 
1 1 1 


IV 


a 


1 


o 


CL 




u_ 


LU 




LU 


J_ 


l-^-l 


i - 






CD 


LEL 
LU 


CO 

m 








►— i 


— 


^* 


3» 
O 


Lt 

O 


u_ 



0_ 






LU 



en 

o_ 
is: 

CO 
CV| 

U3 



CS3 

»- CO 



00 



C£> 
LO 






cs> 
en 






CXI 



cs 
I 






•30 

CO 



CO 



LO Q 

zr 
. :*i 

<r 



7Z 

cs >~ 
r-o i — 



cs 






cx> 

CO 



CO 

co 



>- 

CD 






CO 



at 
oo 



Ci-01 X H/U»] AU0013A 






B-13 



030924-1 





CN 




co 




!S> 


IS 


<~~> 


r-n 


® 


l-O 




;< 




CtC 


ce 




LU 


CO 


CO 


— 1 


r: 


>c 


-^ 


UJ 


-^* 


1 




ti- 


CO 


cs 


LU 


tx> 




CM 





tS) 
l-O 



SI 
00 



tS) 

LO 





c~- 


<s> 


\r> 


CN 
CN 


W 




CJ 




r~ 




lo 




cs 


(S> 


^-i 


en 






<i 




i — 




<r 




en 




i*: 




•a: 


cs> 

co _ 


LU 

n 






CO 






CO 
CO 



LO 
CD 






LO 



( i-0I X 3) NGIiyti31300W 
B-14 



o 



030924-1 



Q3 


CO 


o 


i I 1 


jxZ 


U ,' 


_J 


«I 


i_ 


cu 




1 1 


*j_ 




! 1 1 








Cr' 


I '} 


— ' 




■ 










|J_ 


LU 




LU 


_^ 


i'"-.| 



\ 



A 



/ 



> 



m 

CO 



in 



S3 
CN1 






CO 
CM 



CD 



CD 
CM 






CO ^ 



CD *_ 
I-O * — 



(S3 



en 

CO 

<x 






I 



[-0[ X H/WX) A113013A 



cj 



B-15 



030924-1 




\ 'I 



I I 



U3 


in 


CD 


<S 


r~o 


ro 



( i-0I X 3) N0I1WH31330« 



B-16 



030924-1 



mim^ummm 




( i-0i x 3) N0iiyy3i333y 



B-17 



030924-1 





CN 




<J-> 




CS 


IS 


r-o 


NO 


CS 


N") 




>£ 




OL 


cz. 




UJ 


CO 


CO 


3 


tz 


>c 


rs 


UJ 


2 


—1 






1 — 


f 


CO 


<s 


LU 


SI 


1 — 


CN 





a 

CO 



LU 



CJ 

O 



LU 

re 

CO Q 



UJ 

or 
en 

<z 
en 

CO CO 

U-l _ 

CO gj 

£ - 

O s^ *j- 

lj- CJ 

!^ LU 

CO 

" a en 

2 LU >• 

> S *= 



<X 
2= 



CO 



O 



■S3 
CO 



(X 
i£ 

CO 
CM 
X 

in 

LO 




030924-1 




030924-1 





CM 




CS 


G3 


ro 


r-o 


CS 


1-0 




>c 




cc 


cc 




LU 


CO 


QQ 


3 




>: 


rD 


LU 


z 


_l 






i — 


■■*- 


CO 


cs 


LU 


ra 




CM 






( 101 X N) 3Dy0d 
B-20 



<r 



030924-1 





C-. 




•T) 




cs 


IS) 


ro 


r-O 


cs> 


hO 












Ql 


cc 




LU 


CO 


CD 


> 


s: 



CD 





<I 


o 


QC 


^< 


n 


LU 




T~ 


1 — 1 


1 — 




rv 


_J 




rr 


CJ> 


LlI 


<r 


CL1 


CD 


<_L 


rn 


i > i 


1 — 




_j 


^C 


I 


CO 


LU 


1 i 


<L 


^_ 




T 


l_J 




cn 


L_ 




CD 




«f- 


U_ 


■^ 




LU 


l_) 




O 


LU 






^ 


CO 




Q£ 


CO 


1 ' 


LU 


J~ 


-^ 


~^ 


1 i 


1 1 


i — i 




~>~ 


ql 




■—- 


i_j 




l_ 






CJ 






<X 






Q_ 







IS 

en 






CD 
t>4 



in 
in 




(N N) anoyoi 



zc 

CO 



B-21 



030924-1 





-a- 




CM 




co 




CS 


CD 


r-o 


r-O 


CD 


r*0 




>c 




en 


ct: 




uj 


CO 


CO, 



T 

CS 

cs 

cn 



o 

CO 



ce 

cjj 



CO 
CO 






CO 

CN 



uo 



CO 



— 




i — 

( i 


■ ■ 




<T 


QC 


^~ 


n 


LU 


1 — 


:c 


rv 


_J 




ce: 
•a: 


O 
CD 


LU 
i — i 


CD 


<J- 


rn 


1 1 1 


1 — 




_i 


-E 




CD 


LU 


u_ 


zr 


l_) 


I 


LK 


2_ 




O 






Ll_ 


S*£ 




LU 


(_J 


r^ 


O 


LU 






Z 


en 


CD 


or 


CO 


i — ' 


LU 


T~ 


3=- 


>■ 


1 1 


l ) 


*— ' 




7~ 


ce 




—' 


O 




1 — 






C_> 






<r 






Q_ 







O 

ce 



\ 




cs 

r*0 





CO 


CS 
00 
CN 


(S3 




= 




CS> 


IS 

in 

CN 


en 

I 



CS 
CN 
CN 



CD 
CO 



CO 
r-O 



CO 


^z. 


en 




*— . 


CN 




cn 



CS 

i~o 



CS 
CS 



CS 



<X 

,-> CD 
CO 



CS 
CS 
CD 

CO 
CO 

<x 






CO 



CN 
CO 

I 



cs> 

CO 






CO 
CN 



( [-01 x un) 3noaoi 



CJ 



B-22 



030924-1 



i«* *<*Hfc,-«lN*» -*«■ 





SJ 


<s 


r*i 


r~0 


cS 


r-O 




:k 




££L 


en 




LU 


CO 


CD 




( t-0i x un) 3noaoi 



B-23 



030924-1 




( [-01 X U-N 



B-24 



030924-1 



d 





CN 




CO 




o 


<S 


r-i 


t-O 


£S 


r-o 




>C 




CH 


cc: 




LU 


CO 


CO 


3 


2Z 




3) N0Il«a31333y 



<x 

zn 



B-25 



030924-1 





CM 




CO 




CS> 


SJ 


r-o 


1*0 


G3 


r~o 




>c 




en 


Crl 




UJ 


CO 


CQ 


_"> 


zz 


>c 


dd 


UJ 


-?* 


1 






i — 


rl- 


CO 


CD 


UJ 


<S 


1 — 


CM 




Ll 




o 





" O I— 

„ <=> o 
~ — I <I 



C£ _, uj 

^ X Q 

<X •— i 

I to 

>- 



OD 



QQ 



CD 



CD 
CD 



CD Ll. 

_ UJ 
CC —I 

ctr •*- 

LU — • 
CM 



Cl. 



co 

CO 



CD 1Z 
w CD 



CJ 



CD 
CO 



ce 

CD 



IS 
OD 



Q- 



CO 

CM 



in 

LO 



cs 


CO 




O 
Q 




cs 


CO 
CM 


DC 








CSS 


CS> 

LO 
CM 


cs> 



CM 

CB5 

DC 
X 
IT 

co en 
r-o 



.-^ CD 
CO 

— <X 

UJ 



(S3 
r-0 



CS> 



CO 2 

co 

CO 



C_) 
CC 






CN 

r— 
r-o 



r-o 



CD 
CO 



CM 
CO 



( t-8I X H/U>i) A1I30H3A 



<r 

re 

CD 



B-26 



030924-1 




N0Iiyd31330U 
B-27 






030924-1 




t « 



UD 


ID 


<JD 


<S> 


hO 


ro 



C t-0F X H/WX) A1I0013A 



O 



B-28 



030924-1 



♦ ) 



NO 

no 



CD 
NO 



NO 



co 

CM 



CM 



CO 



Cffi) 



no 






in 

CM 



CO 



CD 
CO 



OJ 

cm 



NO 



o 






CJ 
O 



<r 



CO 



or 

g <-° ~ 

<J - i— < CD 

CO x 

2 ^ - 

S 5 - 1 

P a- "*■ 



CD 

a ^ 



cm 

CO 
00 



o > 



° a: 



2° 



CD 
CO 



CC 
CD 



IX) 
CO 



Q_ 



CO 
CXI 



in 



•/ 




CO 



CD 



CD 

NO 



CS> 




CO 



en 
cm 



CD 






(S3 

o 



CO 
CO 

<x 






CD 

>■ 



3) N0U«ti31330« 



DC 
CD 



B-29 



030924-1 





CN 




CD 




CS 


cs 


r-i 


l-O 


cs> 


r-0 




>c 




Qr 


a: 




LU 


CO 


02 


=1 


H 


>c 


ID 


UJ 


:z 


_J 






i— 


TT 


CO 


(S 


UJ 


o 


1 — 


CN 




Li_ 




o 




LU 




a 





Qi 

CD 



QQ 



CD 



CD 
CO 



CJ 

O I— 

_J O 

LU <I 

> Q_ 

CO •— ' 

X UJ 



CJ 

<i 

Q- 



CD 
CO 



UJ 
CD 



en 



Q_ 

CO 
OJ 
X 

LO 



UJ 



CO 



LU <TnJ 



O CO 
_J CO 



ce sz 

LU U_ 







) " 



^T 


<s> 


OJ 


t— 


PO 


rN 



C t-01 X H/U)l) A1I3013A 



a: 

CJ 



B-30 



030924-1 



' — T 





ai 




(S 


IS 


ro 


r-o 


ts 


1*0 




3< 




GL 


C£L 




LU 


CO 


CD 



■r 
<s 
o 
o--i 



Cj 

en 



o z 





<r 


— - 


cc 


cr 


LU 


1 1 1 


1 


i — . 


LU 


cr 


o 


i-r 


C-J 


<r 


cc 


m 






CO 


Ul 


1 — 1 


i 


>c 


CD 


<x 


<r 




zr 


>- 


Q- 




O 


CO 


Ll 


1 — 1 


1 1 1 


J. 


CO 


1 




LU 


CD 


Q_ 


7" 




1 — 1 


ce 


x-~ 


LU 


o 


^a. 


7— 


• 1 


■_ 


cr 




o 


1 — 




CJ 




<v 




Q_ 





Q 
CO 



ce 

LU 
Q 

IS 

co 



CO 

c-^i 



in 




0) N0I1U Q , 31333U 






B-31 



030924-1 





en 




(S 


o 


r-o 


r-o 


cs 


l-O 




;< 




QC 


CCL 




UJ 


CO 


oa 


-J 


2T 


>; 


Z2 


UJ 


z 


i 






i — 


^r 


to 


<S 


UJ 


IS 


1 — 


r--i 






(i-0l X H/UXJ AU3013A 



B-32 



030924-1 



'« 



*kASal£ 



I'm „ ■ ■+,.}*, jut •* "tssj 




( x-8T X 3) N0Iiyy31303tf 



B-33 



030924-1 





CM 




tX> 




CD 


CD 


r-o 


r-O 


CS> 


r-O 




>z 




en 


C£ 



O 



CO 




( i-8l X H/UX] A1I3013A 



B-34 



030924-1 



F 



'•J p il|.!f»«*P l 'IP>*P^p«" 



■■«■ 



r ' an ? ■ ■' :. v.ggL — 








C-l 




en 




cs 


C3 


r-o 


r-o 


>S> 


ro 




;< 




ce: 


cc 




LU 


CO 


en 


ZD 


T~ 


>c 


— > 






LU 
CD 



<X 



<_J I — 

-, <-J <-> 

~ <r <X 

ct Q_ 

^ co s= 

^ >c " 

% <f ^ 



LU 



CO 



CD 



£ s - 

IU z M 

^ LU 

. - to CO 

'£ to co 

■*- <x >; 

> ^ t 



£ - 



LU 

ce 



en 



LO 
LP; 




( x-01 X 3) N0Iiya31333« 






B-35 



030924-1 





CM 




CD 




CS 


cs 


r-o 


r-O 


CS 


i-O 




>c 




ce 


ce 




LU 


CO 


QQ 


ZD 


jr 


:x: 


Z3 


LU 


~s* 


_l 






1 — 


^r 


CO 


CS 


LU 


cs 


I — 


CN 





O 
CO 



LU 



a: X; 

LU -.<- 

% >" 

I . , or 



<r q, lu 

g LU -1 

O ^ TT 

L"- LU — 

^ CO CN 

Q CO 

<r co 

^ 2 CO 

" ce s= 

o <* LL 



CJ 

<r 

a. 



a 

CO 

LU 
LU 

ce 

CD 



CS) 

en 

Q_ 

co 

CN 

X CJ 
U-> -2- 

LO „ 

CJ 

Qi 



■ : / ■ ■ 

: / : 

/ 




/ 




\ : 




/ ■ 

y. ■ : ■ ■ 





CS 



cs 

CD 
CN 



cs> 

I/O 
CN 



CS 
CN 
CN 



-3" 



c£> 

3: 



to 
o 



CS) 
CO 



CS 




ici 


CO 










CX> 

CNI 

r~0 


CS 

CD 


CO 


<x 




z: 


LU 




LU 


a. 


CS 


xz 




r*7 


\— 





CS 
CS 



CS 



CS ;_", 



CO 
CO 



LU 



CS 



CS 
CN 



CD 
LU 



CO 
ro 



CD 
CO 



CD 
CN 
CN 



CD 
CO 



cr> 

CS 



i-0 t X H/UX) A1I3013A 



<x 

CJ 



B-36 



030924-1 



X 



~*»S. JH...V- 



f3HSkSHE~^~i3P 4»:- 





CM 

'CO 




cs 


IS 


r-n 


r-O 


cs 


ro 




>c 




ce: 


QC 






CO 



ct 

LU 
QC 

<r 

CD 



en 



o 



CD 
CD 



ct 






a: 

i 



Q 



rr 




LU 


•f 


t i 


"— ' 


^: 


CN 


1 1 1 




en 


(J-) 


en 


CO 


<T 


J> 


a_ 


i_ 



Cc: 
en 






CD 
CO 



etc 

CO 



cs 

CO 

IT 
Q_ 
^C 

CO 

in 
in 



< 






CO 




CO 




CD 


CS) 
00 
Csl 


CB3 
O 










Si 
ID 


I 

CO 
2Z 




CS> 

CD 


CXI 


r~0 

can 




C-3 




-3- 
co 


en 


CD 




<L 




<X 
CD 


CO 


MS) 
PEAK 



CS 



CSD 

CS 





CS 




CS 


CS 


CS 


c*~ 






CO 




CO 




<x 




_J 




CJ 


CS 


DD 


•"3- 


CJJ 



CD 



CN 



r~0 
I 



CS 

CM 

I 



(0) N0Ii«d31333y 



<CC 

DC 
CO 



B-37 



030924-1 





OJ 




CT1 




CD 


K> 


r-o 


rv-, 


tS 


r~o 




::< 




Cl. 


C£L 




LU 


f.O 


m 




( i-0l X H/U)l 



B-38 



030924-1 



•4U -.- 



■• * ' ri l»>i« r l l I , ; a».i . 1 1 .«» ■„ «»^fc»' 



• .* * • 



■* *4 



S^liiii 



# « ; 






Crl 

LU 
CO 



LU 2; 



CD 



LU 


■CC 




1 


cr 

LU 




O 


1 




1 — 


LU 




T^ 


(_J 




LU 


O 
<X 

-CC 


1— 


CC 


I — 




CC 

<r 

CD 


1 

CO 


LU 
CD 


LU 


LU 

rr 


CO 


1 




, 


LU 


G 
CC 


U_ 
1 1 1 



LU LU c -.\ 

o o 

to 
to 



CD 


LU 


---' 


CO 


1 — 1 


CO 


>* 


CC 


O 


LU 


z; 




* — ■ 


cu 




<x 


1 — - 


LU 


i_> 


ct 


■X 





LU 
CC 
CJj 



IS 

cn 



CO 
r-4 




(3) N0UWa31333W 



B-39 



030924-1 





OJ 




en 




<s> 


CT 


r-0 


f-O 


cs 


r-o 




>c 




cc 


ce 




LU 


CO 


en 


ID 


7Z 


>c 


ZD 


LU 


3 


_J 






i — 


tt 


CO 


(X) 


UJ 


<X> 


1 — 


CN 






0) N0UUti31333U 
B-40 



030924-1 



JLm. 



!a * a>ail 



.siLjaacjfe' 





CS 


CD 


r~-T 


r~0 


IS 


ro 




>c 




q: 


OS 




UJ 


(JO 


CD 



IS) 
O 
CM 



UJ 


Q£ 




_l 



u_ 




CD 


a: 




-7 


<r 




1 — ' 


UJ 


1 




-L 


< 1 


' " 


UJ 


<T 


etc 




n 


LU 


UJ 


^_ 








Lt 


>. 




ce 


CL 


1 1 1 


<±. 




n 


LU 




rn 


UJ 


S£ 




1 


CJ 


1 — 


LD 


UJ 




<J- 


*^1 


1 1 1 


S_ 




1 


Ld 


CU 




O 


UJ 


T 


U_ 


CD 




UJ 


-^ 


fNI 


l_J 


UJ 






CO 


i-n 


LD 


U) 


rn 


^i 


<J- 


">• 


1 — 1 


o_ 


T - 


J» 






l_> 


or 




ZZ 


<x 




'— ' 


UJ 




1 — 






CJ 


1 — 




<r 


u_ 





CD 
CO 



CD 



IS) 

rn 






CD 



LP 
LO 




B-41 



030924-1 





CN 




CO 




C3 


IS 


r-n 


r*0 


•3 


ro 




>c 




or 


CC 




UJ 


CO 


on 



•fl- 




CD 


cs> 




I H 


CiJ 




I — 


OJ 






U. 






o 






LU 






CD 






i — i 






<-T> 






1 — 


LU 




u_ 


C_J 




UJ 


Qi 




_1 


CD 
Lu. 




o 






1 — 


cr 




-z* 


<I 




' — » 


LU 


t— 




-C 


r i 


' • 


UJ 


<T 


LC 




n 


LU 


CO 


i - 


1 — ' 


1 — ' 


i— i 


LC 


JX. 




CC 


cc 


i n 


<L 


1 


n 


LU 




m 


LU 


^ 




_J 


o 


( 


LU 


LU 




<X 


-il 


1 1 1 


i_ 




I 


LC 


CC 




CD 


LU 




U_ 


CO 




LU 


^i 


rsj 


L_l 


LU 






CO 


o-> 


CD 


CO 


rn 


Z 


<r 


■>■ 


•— ' 


U_ 


T 


;>■ 




1 l 


O 


cc 




rr 


<r 




*— ' 


LU 
CC 




i — 






CJ 


1 — 




<c 


LL 




Q_ 


LU 




zz 


1 




' — ' 






LU 






CD 






i — i 






CO 






LU 






LU 






C£ 






CD 






LU 






CD 






cs> 






cn 






a: 






Q_ 






i£ 






QO 






CN 










< 1 


u > 




T 


u > 




c_> 

a: 




I 1 < 



( 101 X N) 33cl0d 



B-42 



030924-1 



fl 



- *." m '»i»i m im « AmL^v... 'miMtmti *• 



"X B" J i infBuJtitWaBfa-tT*- .: »ii» J*. J 





Q 


O 


m 


r-o 


o 


r-O 




-'-- 




Cxi 


QC 




UJ 


>J ) 


CXl 



— <I 
az r a. 

UJ Uj t- 



ce 


>C 


ce 


<I 


<c 


1 


CO 


r-j 


UJ 


t^i 


en 


1 1 1 


<n 


^: 


.■ 




q: 


q; 


o 


UJ 



CD CO 






Q_ 







II X N) 30«0d 



<x 

re 

CJ> 



B-42 



030924-1 





CN 




a~> 




CD 


s> 


r-o 


r-0 


es 


ro 




>c 




ce 


QC 




UJ 


CO 


CO 


3 


5Z 


>C 


DD 


LU 


Z 


1 






1 — 


T 


CO 


<s> 


UJ 


CS 


1 — 


O-l 





CD 
CO 








o 


1 — 




CQ 


C_J 


ce 


<x 


<J_ 

n 


UJ 


1 


s: 


ce 


1 1 1 


1—1 


UL 


T~ 


UJ 


CO 


O 
IT 


CD 
m 


UJ 


V 








I — 


UJ 


1 1 1 


u_ 


2Z 


3 


UJ 
1 


o 
u_ 


UJ 

f 1 


n- 


CD 


1 1 1 


CN 




in 


'.n 


CD 


<n 


CO 




CT 


> 


>• 


Q_ 


1 1 


C_l 






* — ' 


UJ 




!_ 


ce 




C_l 






•u. 


u_ 




i_ 


1 










UJ 






CD 






i — i 






CO 






UJ 






UJ 






cc 






CD 






UJ 






CD 






CS) 






co 






zc 






Q_ 






i£ 






CO 






cn 






X 




< \ 


LI J 

in 







A 




r-O 



00 

CM 



CN 



CN 
I 



CN 



00 
1-1 



CO 



c— 
l 



CN 
CO 

I 



CO 



CD 
r~o 



CD 



CD 
CN 



<5> CD 

LCI OO 

CN I 



CO 

rr 



cs 

CN 
CN 



CO 



CO 

CN 



r-o 
oo 



CD 



cs 
CO 



<x 

CD 
CO 
2= ^ 

_ <X 

LU 



r*7 i_ 



CS 
CS> 



CS5 
CD 

CO 
CO 
<X 






» I 



(UN) anoyoi 



CJ) 



B-44 



030924-1 



. *- *^.**t<mtf+tk~>»\»>< 



* m » mm »l» » ll- •>«*.« 





CM 




CO 




IS 


CD 


[•"-l 


ro 


l-*n 


r-o 




;k 




CC 


QC 




LU 


CO 


CQ 


ZD 


JZ 


>r. 


ZD 


UJ 


2 


i 






1 — 


^r 


CO 


CD 


UJ 


O 


1 — 


CN 





CD 
CO 



x: 





IX) 


(_l 


Q£ 


<r 


<1 

n 


LU 


! 


j - 


1 — > 


„ 


i , 


OC 

cn 


LU 


i ii 


CO 


O 


CD 






m 


LU 


S' 




CD 


CJ 

1 1 1 


I — 
u_ 


'J- 




1 1 1 












i 


Lt 

o 

U_ 


DC 
LU 
f 1 


*t 


LU 




fXI 


LJ 


1 I 1 






in 


CO 


O 


CO 


CO 


>■ 


Q_ 


i^ 


2T 








LU 




l_ 


oc 




<r 

Q_ 


i — 

Lu 





CD 
CO 



CD 
CO 






in 

LO 





IV) 


CO 




CM 




CO 

co 


cs 

CO 

CM 


TZ 




z 




CO 
CM 


in 

CM 


LO 
r-O 

1 



CD 
r-O 



CO 
CN 



r-o 



CD 
00 

ro 



CM 

r-0 



CM 
CN 



cn 



co Q 
r: 

<x 



r-o |_ 






cxi 

CO 
CO 



CN 

i 



( i-0i x un) anoaoi 



<r 



B-45 



030924-1 





M 




en 




13 


S) 


PO 


ro 


cs> 


r~o 




>c 




QL 


or 




LU 


CO 


CO 


ZD 


z: 


X 


=d 


UJ 


~?* 


_l 






i — 


*r 


CO 


(S> 


UJ 


cS 


1 — 


rvi 





UJ 
CD 




i— i 




CO 




1 — 

U- 
UJ 

_l 


CO 


CD 


r~~j 



UJ 
Qi 

cc 

CO 



CQ 



o i— 

CQ O 
Q_ 

i— s= 



1 - 

UJ -, csi 

° UJ 

o <-° 

3 S = 

£ °- ' 

° cc 

f- <x 

LU 

.- ^ 

CJ . 



CD 
CO 



ce 
o 



CO 






CO 



ID 
LP 




( i-0i x un) anoyoi 

B-46 



DT 
CD 



030924-1 



TT 



r- 9>» .« .*» 



&7S»SW~*Sr ST-— » - 





CS 


IS 


r-o 


r-o 


'S 


K"> 












dL 


o; 




UJ 


CO 


CO 



■5T 
<S 
IS 



LU 

CD 



co 



O 
CO 







t 1 


ce 

LU 


LU 


Q_ 


cc 


CO 


•— * 


CJC 

<r 

CO 


O 

o 


LU 
CO 


1 1 1 


1 


CO 


CO 


<_l 


1 i 


or 


o_ 


LU 
1 


o 


l_J 





-=~ 




f~l 


LL 


7" 


LU 




(J 




Z 


1 


LU 


( l 


UJ 


<r 


UJ 


n 


<J_ 


IT 


LL 








UX 


1 1 1 


<I 


CO 


LU 



CO 



CO 



Q_ 



CO 
CNI 



id 

ID 



CD 





S3 

-- CO 

(Xl 

LO 



I 



CO 

r-o 

I 



CD 

LO 

I 



I 



CM 

l 



CD 



CO 



(S 


CO 


LD 


CO 


CN 


1 



Cv| 
Cvl 






CO 
LO 



cs 


z: 


en 




^—i 


CD 




hO 



IS 
CD 


CO 


CO 




ZC 


<x 

UJ 




LU 


Q- 


CS 


zr 




t-o 


i— 





IS 

o 



IS 



(S 

CD 

CO 
CO 

<x 



CO 






(UN) 3noaoi 



<x 

CJ 



B-47 



030924-1 



IS 






0*1 

en 
cs 
r*o 



en 



O 






i — i 


~^ 




CO 


CD 




1 — 


1 — 




u_ 


<r 




LU 


cc 




_J 


LU 
1 




CD 


LU 




1 — 


LJ 




2 


CJ 




1 ' 


CL 


t 1 


■ 


CO 


<T 


l±L 


' — ' 


n 


LU 


X. 


T - 


■ — ' 


CL 




Lt 


1 




cc 


>- 


1 1 1 


<L 




n 


[XI 


LU 






i — ' 


rn 


LU 


OL 




_J 




i 


LD 


cc 


1 1 


<-L 


LU 


1 1 1 


2_ 


U_ 




LC 


u_ 




CD 


CD 


i- 


U. 






LU 


cc 


r*j 


L_J 


LU 






CD 


en 


CD 


^i 


en 


^i 


LU 


->- 


»— ' 


CO 


T- 


.=» 


CO 


1 l 


O 


CI. 




JZ 


cu 




' — ' 


CC 




1 — 


cc 




CJ 


LU 




<x 


CC 




Q- 







CD 

i — i 
CO 



ce 

CD 









CO 

Cvl 



LO 










B-48 



030924-1 




( t-01 X H/U)l) A113013A 



<x 



B-49 



030924-1 







B-50 



030924-1 








CM 




CX> 




fS 


IS 


i~n 


r-O 


CS 


ro 




^-_ 




CeL 


ct 




LU 


CO 


CD 


3 


r~ 


;< 


— . 


UJ 


z^ 


_i 






I — 


*a- 


CO 


<s 


LU 


o 


1 — 


CN 





UJ 

CD 



UJ CJ 
_J CD 



— - 


>C 


a: 


<CE 


LU 


1 


i — i 


">- 


en 




cc 


CD 


<x 


i — i 


CD 


ce 


LU 


Cd 


_1 


UJ 


CD 


-3= 


<T 


O 


TL 


_l 


QC 




CD 


ce 


U_ 


LU 


1 1.1 


(..a 


CD 


.-- 




UJ 


(.0 


co 


■^. 


CO 


i — i 


<x 


>■ 


Q_ 


O 




zz 


cc 


' — ' 


<r 




Ul 


1 — 


ce 


<_> 




<r 


i — 


Q_ 


u_ 



CD 
CO 



CD 



tS 
CO 



a: 



UD 

Ln 




( t-01 X H/U)i) A113013A 



B-51 



030924-1 




0) N0IlUa31333y 



B-52 






r 



i : 



030924-1 



t. < 



B 





Ol 




oo 




CS 


CD 


ro 


r-O 


C3 


ro 




>C 




Ct 


0£. 




UJ 


CO 


CD 



C3 
CD 

r-4 



Q 

CO >- 





x: 


c ) 


' ' 


<j_ 


<T 


cr 




n 


UJ 


>- 


2Z 








q: 


UJ 




czl 


^. 


1 1 1 


<j_ 


* — i 


l~l 


UJ 


u_ 






CO 


rn 


LlJ 






1 


cc 


>_ 


UJ 


UJ 


1 i 


<L 


js: 


1 > 1 


2_ 


CJ 


1 


le: 


_1 




o 




■m- 


Ll_ 


<J£ 




LU 


UJ 


rvj 


(_) 


O 






S 


rr, 


(..'J 


UJ 




"?* 


CO 




i — i 


CO 


7- 


.=- 


<LL 


1 1 


<_] 


11 
















*— ' 


a; 




1 — 


UJ 




LJ 


or 




<E 







CO 



<_3 



is 

CO 



CL 



CO 



lo 



LO 

r-o 



cs 




-— . 


CO 


r-o 


e: 




C£> 




C3 




CD 


CS 


3D 


CO 
OJ 






zr 




^ 




CD 




<S 


CO 


CO 


LO 




Ol 


^ 




CO 




z= 




CO 




CO 


CS> 
OJ 
CN 


-a- 



uo 

CO 
CN 



CD 

ro 

CN 



CO 

LO 



w 



<s> 






en 




-« — i 






OJ 
r-0 


cs 

CD 


en 


<E 
CD 

:*: 

<r 



t~l h- 



co 



cs 
ir- 



es 

CO 



CO 
CO 



CS 

Ol 

I 



( i_0l X H/U») A1I3013A 



•CC 



B-53 



030924-1 




3) N0UWH31333W 



<x 

O 



B-54 



030924-1 





cm 




CO 






SI 


r-n 


r-O 


Q 


r-o 




^^ 




en 


ce: 




UJ 


CO 


m 


j 


21 


>c 


ID 


LU 


z 




^_ 


TI- 


co 


CS 


LU 


Q 


i — 


CM 





Q 
CO 

LU [Zj 



_. CO o 

^ ^ 2 

lu <£ z: 

£ .'_ ~ 

ce " lu 

S 2 2 

. . ■> CO 



m L 1 - 1 ^~ 

J9 q_ Ll 

IS" 1 

£ ^ r 

LU CM 

CO 

CO 'CO 

<X to 

Q_ > 



O 
CD 



f—j ^ 



CJ 

<r 



O 
CO 



CO 



CD 



Q_ 
1*£ 



CO 
CM 



IT) 



<S3 




*— i 


CO 


f-O 


IZ 




CSJ 




CS> 




133 


CD 


CfiJ 


CO 
CM 






2Z 




:*: 




CS5 




cs 


ts 


CS 


in 




OJ 


- 



CM 



en 



CM 



r-O 



~ CO ^ 



UJ 
Q_ 



C3 _ 



CD 



CO 



CO 
CO 
<E 



CM 



CO 
Si 






CM 
CM 



T 
CM 



CD 

t-n 



00 
CD 



( i-8l X H/UX) AU3013A 



B-55 



030924-1 



Driver and Passenger Dummy Instrumentation Plots 

Acceleration Data - Filter Class 1000 - Redundant 

Integration Data - Filter Class 1 80 - Redundant 



B-56 030924-1 










CN 






en 






<s> 


G> 




i~o 


r-O 




cs 


r") 


















Q£ 




LU 


CO 




CO 








>L 




,i 


LU 




^' 


_l 




,_ 


"T 




cn 


S> 




1 1 1 


O 




i — 


CM 






LL 






O 






LU 






o 






i — i 






CO 






l_ 






u_ 


.-' 




LU 


o 




_J 


£ 




O 


CL 




y— 


cc 




-^ 


LU 




' — ' 


1 


i 




LU 




■ 


CJ 


<T 


LC 


L-> 


n 


LU 


<r 




i — i 




, i 


Lt 


i — 




cr 


~Z- 


1 1 1 


<L 


CL 


r~ i 


CD 


Q 






^: 


T) 


LU 


.u 




_J 


a 


, 


LU 


LU 


1 1 


<u_ 


Qi 


LU 


2 — 




1 


cc 


CO 




CD 


1 — ' 


1- 


Ll 


X. 




LU 


CL 


r-g 


L_l 


I 






x: 


m 


CD 




rn 


ii 


LU 


■> 




<T 




> 


LU 


1 1 


o 


-X 




z: 






1 — ' 


LU 




i — 


> 




CJ 


i — i 




<L 


Qi 




CL 


a 
















1 — ' 






LU 






a 






co 






LU 






LU 






a: 






CD 






LU 






Q 






S> 






cr> 






n 






CL 






i£ 






CD 






rvl 






v > 




r i 


U 1 






LO 




, 




t-01 X 3) N0I1UH3"I333H 



B-57 



030924-1 





CD 




(Si 


CO 


<~-> 


NO 


CS> 



cm 



CD 
I — I 

co 





^* 


=T 


Li: 




n 


1 ! 1 


1 — 
















cc 


<J- 




cc 


CD 




<u_ 


-=^- 


r - 1 


CO 


_J 






o 


rn 


LU 


LU 




i 


C£ 


1 


CD 






<T 


UJ 


1 i 1 


.i_ 


' — ' 


1 


LU 


.X- 




O 


en 


**}- 


U_ 




-^ 


UJ 


.-■■_ 




n 








CD 


rn 


■-I 1 


<x 


m 


..-■ 


LU 


— 


. — < 


3_ 


'■^ 


;r--»- 






i i 


Cd 




t - 


UJ 




' — ' 


, , 




i — 


cc 




CJ 


o 




<L 






Q_ 







CD 



CD 



CO 

CM 



in 
in 



s> 

co 



S3 
CM 



CD 



r*0 EI 



oo 







co 


ts 




-3- 


LT) 






CM 




i 
CO 


<S 
CM 

CM 




CM 

CD 

(E.1 
2T 


IS 






en 




^; 






to 


CD 

CD 


LO 


CE 

<r 

CD 

<x 


ts> 


LU 


LU 


r-o 


h- 





cd 



CD 



CO 
CO 

41 



CD 
CM 



CD 
LU 



CO 
CM 



C x-0 t X H/UH) A1I3013A 



B-58 



030924-1 



'«•• * * 'A lit' -A 




( i-0I X 3) NQI1WH31300W 



<r 



B-59 



030924-1 



CD 



0-J 



CD >— < 
>— CJ> 
^ O 



O 
<I 
Cc 



CC Q yj 

^ 5 CD 

CO — ' _ 

L - 1 CO 



CD 
-I 



01 



o <r 



CD 

o 



cc 

CD 
LU 

a 

CD 
CD 



I— CC 
CJ Q 
<E 
Q. 



O 
CO 



LO „ 



CD 
1-0 



cs> 

CO 
CN 



as 
in 

CN 



cn 

CN 



l~l 


ro 


t-o 


CD 


■a- 


CO 


CN 


PM 


■«— t 



r-o 
CO 



CD 
CD 



C2J 

3: 



cs> 
i 



oo 

'50 



CO 
CO 



C3 




ici 


CO 










CO 
CO 


CiJ 






aj 


^-^ 


<T 




CO 


CD 






LU 




UJ 


Q_ 




J - 




(u 


■ i 




r-o 


h- 





C3 



CS> 



CO 



CO 
CO 

<x 









(i-0[ X H/UX) A1I3013A 



B-60 



030924-1 



mfmmm* m \h ■ ■ h 





O-l 




a~, 




ciz 


IS 


r~l 


ro 


<S> 


r-o 






( i-0I X 3) N0I1WH313D3U 



B-61 



030924-1 





1 




\ 










-=)- 




\ 










CN 




\ 










fS 




\ • 








Gp 


r-o 




\ 








r-o 


cx> 




\ 








r-'"i 


LU 
CD 




. \ 
\ 
\ 

\ 










^zr 




\ 








UJ 


x~ 












_i 


£ 






\ 






CD 


LU 






\ 






r-i 


1 — 






\ 

\ 






u. 








\ 






— ' 








' \ ' 






LU 












LXj 








\- 






1 ' 












1 — 








\ 






u_ 








\ 






LU 














1 >- 








\ 






'- ""* 














-Z Zj 


1 — 








1 




UJ 










1 




- -_---. 


JI 








\ 




cc 
lu f— 


Q_ 








1 

\ 


























\ 




ct: ;x 










\ 




rv en 


LU 










, 


-■'X XI 


CXI 












CO — ) 


1 , 








j 




CD 
UJ UJ 


co 








/ 




_1 CC 


1 — 






/' 






CO 

■;X CO 


Lu 
UJ 






/' 




















CC - :< - 


_l 












I—. 'I 


T 






/'■■ 




- 


u_ 


^-, 






s' 






lu r-i 


C-l 






y'' 






O 








y' 






'.Jj x 


r ri 






y" 






x: lu 


-!_, 






_,-" 






~ IT 


LU 




>*■* 

^ 








O Cc 














x: lu 






/'' 






. 








x 








i—. 






/ 








i — cc 






/ 








f-u Q 






y 








■:l 






/ 








u_ 






s 














s 








' — ' 




' s- 


^.--' 








LU 




^ 










1 i 




<r~" 














<U__ __ 










LU 






~~~^~-— r _^ 








LU 






~~-~—~__ 








cc 






~~~ __ ~~— — ^. 








LU 








— — .^^^ • 




■ — 


LJ 








\ 






'X' 








■^.-. 






o-. 










\ 




x: 

Cc 










> 




>--~ 














CO 












' 


Ol 














■- v 














LO 


Ctl 






j j 







'3) 




* — 1 


en 


r-O 


r= 




CM 

lo 




^_ 




CD 


CS 


■— ' 


CO 





<s> c-j 

LO 

C--I CD 



C3 



en 

LO 



CD X_ 

cn -±c 



LO 






ro i — 



CO 



c- 






r--.i 

CD 



in 

CD 



CD 
LT> 






CNI 



( t-01 X H/UX) A1IG013A 



B-62 



030924-1 



UJ 
CO 






— 


<E 




UL 


t— 


Q 


UJ 




~>~ 






(n 




— i 


r-i 


UJ 


n 


i — . 


UJ 


LU 


i — 


UJ 


<■ ,-, 


u 


-;J_ 


_ 


UJ 






1 


uc 
o 


•X 


T 


u. 






UJ 






(_j 


CO 


■:n 


o 


Q£ 


CO 



CD 
UJ 



CD 






t 



) 







CD 
CO 



CD 

m 



CD 
iTM 



CD 

en 



UJ 



cd 



IS 
CD 












I 






oo 
*3- 






2*L 



(S3 
(S3 



C/3 

CO 



3Z 



CCL 



CD 
CM 






ID 
CM 



r-O 



N0IlWa31333« 



CJ 



B-63 



030924-1 





CM 




tn 




co 


IX) 


r-o 


r^ 


ts 


r-o 




yc. 




a: 


Cd 



IS 

CM 



__ I— c_> 

<* 1 s 

lu a sz 

^ Q LU 
CD 



to 



<x 

CO ^ 

^ CO 

s * ^ 

5 a: uj 

§ J - 1 

<=> " ^r 

^ m — 

>-w _ CM 

CO 

^ a: co 

5 ljj > 

" 0_ 1= 

5 t °- 









cr 

cj 



o 
co 

re 

^: 

CO 

cm 

LT> 

in 



<S 




T— . 


CO 


r-O 


i_ 




(S> 




CS> 




CS 






IS 




OS 
CM 






z= 




^ 




<S> 




K> 


cd 


C£> 


LO 




CM 


-- 




CO 




t: 




"=r 




co 




OJ 


CS> 


CD 



<s> 

CO — • 

»-~ cx> 



CO 

3= ^ 

WJ <X 



zz 






r-0 



CS) 



oo 

CM 



CD 
CO 



-3" 
CM 



CM 
CD 



CO 



CO 
CO 

<x 



>- 



CM 



( t-01 X H/UX) A113013A 



CJ 



B-64 



030924-1 



4NNMK 






en 



o 
o 



CO 



CD 



i — Q_ 
□ 

-Z LU 

ZD CD 

CD i— ' 

LU CO 
CC 

I — 

CO u_ 



UJ 
Cj 


CO 


C--I 









7^ cc 



CD 



IX) 
CD 



CD 







N0Ii«a31333y 



<x 



B-65 



030924-1 





r-j 




en 




cs> 


cs 


l-O 


ro 


s> 


ro 




IK 




Qi 


q: 




lu 


CO 


CO 






CD 
CO 



III - 1 - 



<x 

Q_ 



g Q UJ 
m m Q 

LU Qi h " —l 

^-: 

m -< U_ 
<T <x UJ 

- ^ ^ 

<=> f 

^ m — 
UJ _ CM 

co 
'£ a: 01 

tz uj >■ 



Q_ 



O 
CO 



or 

CO 



CS) 
CO 



Q_ 



QO 

r-j 



Ln 

LO 



ce 

O 






cs 




*— 1 


CO 


rO 


■2- 




CS 




CO 




cs 


CS) 


ca3 


CO 
CN 


re 








zz 




^ 




cs 




cs 


CS> 


S3 


ID 




CN 


^ 




CO 




^ 




CD 




ro 




^ , 


CS) 


CD 


CN 




CN 





CS 






cn 




Ul 






CD 
ro 


CJ 






CO 


, , 


i— i 


- ' 


<o 






r- 


id 






<r 



CS) — 

ro i— 



CS) 
CS) 



CS) 
CO 



CO 
CO 



CJ 



ce 



cs> 
c-i 



CD 


LO 


CO 


CS) 


ro 


ro 



ro 

CO 



o-j 

Csl 



( i-8l X H/UX) A113013A 



CJ 



B-66 



030924-1 



T 






01 2 ' 

l±l S : 

^ S ui 

03 S ~ 

UJ ^ "° 

00 fji ; 

2 >' L~ 

5 i - 

Li_ ■'" . 

LLI hi W 

^ CO 

^ 0_ CO 

^~ co ~~ 

S Q: Ll 






Cj 
CO 



a: 

CD 



IS) 
CO 



CO 



4r 

; 




\ 



in 
r-j 



CD 






133 
00 



CO 
r-o. 


CO 




r-j 

r-o 




CD 


CD 
CO 







CD 




-*- 




1 

CO 




CD 

CO 


OJ 


CM 











CO 


CO 



CD 



CO 









en Q- 



r-1 









CO 

CO 
<CE 



(S 



3- 



CM 

I 



( x-0X X 3) N0Iiyy313D3y 



re 



B-67 



030924-1 





Ol 




CO 




cs 


CD 


r~o 


r-o 


IS) 


r-0 




>c 




ce 


ce 




LU 


CO 


CO 



o 



CD 



CJJ 
CD 





■y 


o 




<T 


<i, 




(~ 1 


Q_ 


UJ 




j - 


ce: 


cd 

CD 

1 1 1 


LU 




IT 


n 


LU 




1 — I 


LU 


CO 


CO 


1 




1 — 


LU 


n~ 


1 1 


^J. 




1 1 1 












1 


LU 






CD 
U_ 


LU 


-3- 


LU 




rg 


I 1 


n 








CO 


l_L> 




CO 


-^ 


ce 


s- 



iZ CD 



CD 
CO 



ce 

CD 



CO 

1C 
Q_ 
i£ 

00 

O-J 

in 
in 




(t-01 X H/U)l] A1I3013A 



> « 



B-68 



030924-1 



JL 






i 





o 


GP 


[-0 


r-O 


C5> 


r-o 




oc 


ct 




LU 


<J ) 


CO 



CD 






'~ - 


O 


<T 


uc 


•u. 


Ti 


LU 




•=r~ 


' — » 


i — 


, , 


ce 


^-- 




cc 


<i 


1 l 1 


<j_ 


a 




LU 


-- 






o 


rn 


LU 


LU 




_l 


LU 


1 — 


LU 


Ql 


1 i 


-X 




1 i 1 


'Z— 


C'J 


1 


IX 


' — ' 




CD 


X 


M- 


Lu 


CL 




LU 


1 


r--l 


t_> 


- 5 ~ 


CO 


l — ' 




CO 


-* — 




>* 


1 — ' 


^ 


^- 




1 




L_) 


IxJ 




ST 


Q_ 







LU 




<_J 


>- 




<I 


i — ' 




Q_ 


CC 





Q_ 



00 




3) N0U«d31330« 



rc 
cj 



B-69 



030924-1 





CN 




tT) 




CS 


E> 


r-o 


r-o 


cs 


ro 




>c 




q: 


ce 




LU 


CO 


CO 


3 


2Z 


>c 


ID 


LlJ 


:z 


_1 




-3- 


CO 


CS> 


UJ 


Si 


i — 



CD 
CO 



O CJ 
I — CD 



-* O 

-, Q- 

UJ 2 j- 
— ' <£ _ 
Ce CD 

or z 

<C => CD 
CD CD , , 

^ CO 

u q: 

QD CO |7 

<E >— ' 

JZ >c 

ct <i 

o i 

Ll_ >- 



en 



CO 



^~ 


Q_ 


CD 




7"~ 


(XL 


■■ — ' 


LU 




^=- 


1 — 


■ — | 


CJ 


ce 


<I 


CD 


o_ 












' — ' 




LU 




CD 




i— t 




CO 




LU 




LU 




ac 




CO 




LU 




CD 




CD 




CO 





CO 
OJ 



in 
uo 




t i 



( i-0I X H/IM] A113013A 



<CL 

IT 
CJ 



B-70 



030924-1 



>I H W W .lW|— **'■ ■«» 4fa U 



-*. -mmmmmmmimmmm 



m 



Q 






C3 






<S> 

UJ 
CO 



CD 

CM 



3= <X 

CO Q_ 



P => ^T 
U. o — 

CO 

co 
ce: co 



r~o 



CD 
CM 



I 



CM 

I 



— co 



CO 


tai 


CN 


> 




■3 




tS 




— 


cs 




m 


^ 


CN 


CO 




<s> 




CS 




S> 


CM 


r-O 


C-J 





CD 



CD 



C-J 



r-O 
I 






I— 



CD — 
m i— 



ca 






CS> 



CO 

CO 



( [-01 X A) 30W110A 



B-71 



030924-1 




t-01 X A) 3DU110A 



in 



B-72 



030924-1 






•'H> w * - 



js.^aLJtA.jtj 



istarS-a «;.ii^K > 




( i-0i x 3) NonwaaiBOou 






B-73 



030924-1 





CM 




CO 




CB 


K> 


r-o 


r-O 


cx> 


ro 




X 




OS 


Ce: 




LU 


CO 


CD 


ZD 


■5- 


i< 


ZD 


LU 


z 


_l 




■^t- 


CO 


<S> 


LU 



CD 



O 

I 

LU 



^~ CE 

cn i — 
z o 

C* ^ ^ 



LU 



Q Q- 

LU '•— 

Q, CC ~ 

g CO LU 

^ _ CD 

00 >c — 

LU ^ ^ 

CO ^ u_ 

5 Q CU 

^ 1 <3 - -' 

° -i- f 



^ q; CVI 
^ LU 

C3 CO 

S LU >■ 

-, ra c 

Is"- 

i- ^ 



CD 

CO 

LU 
LU 
CC 



CO 



CO 
CNI 



UO 

uo 



o 




CD 
CNI 

I 






CD 

I 



(S3 



cs 

r-o 


CO 




CM 




in 


co 

CN 


w 




zn 

N 

xz 


CS> 
LD 
CM 


CM 



cs 

CM 
CXI 



CO 



CM 
r-O 



CD 
r-o 



«- ^ 



r-O 
CO 



CD 



<I 



CO <C 
5Z CD 

<z 

LU LU 

zr Q. 
t~o l— 



(35 
CD 



C3 


CO 




CO 
CO 

<r 




i 


CS 
-3" 


DC 
CJ> 



cs> 

CM 

i 



( t-81 X H/U)l] AU3013A 



CD 



en 

CJ 



B-74 



030924-1 




N0Iiya31333« 






B-75 



030924-1 





CN 




CO 




CS 


cs 


m 


r^> 


cs 


l-O 












CC 


CsL 




LU 


CO 


CO 



cvi 



CD 
CO 



CJ 

O 



<x 

CD 



cc 



CJ 
_ <E 
o Q- 



Q, CC - 

^ CO LU 

m X ~ 

UJ <= <" 

CO -^ u_ 

<E a uj 

i <= -■ 

° i «- 

U_ -^ „ 

UJ rv- OJ 

< 1 co 

'i=5 ^ en 



" CO 

Is 

£ s 

u. °= 



UJ 
CD 



ce 

CD 



IS) 
CO 






CD 



in 



r-O 
in 



— ■• CO 



oo 
CM 



r*o 



cs 

CNI 
CN4 



o~> 
rs4 



CXI 



CD 



CO 
CS 



CO 



CS 
CO 



CS 




Xi 


en 










CO 

LO 

cxi 

r-0 


CJ 






CO 


,_^ 


<T 




CO 

•r 


CD 






UJ 




LU 


Q_ 




7= 




CJ 


t^_i 




r-7 


1— 





CD 



C3 



CS 
CO 



CO 
CO 

<x 



CS) 

CXI 



* 1 



t 



( i-0I X H/UH) A1I3013A 



CJ 



B-76 



030924-1 



. 



3fi^^to. . m.~ ^Wf -m.. * 



m mnwi p m 





O 


<s 


r-i 


NO 


G> 


NO 




^<3 




C£ 


or 




LU 


CO 


CD 



LU 21 



(ID 



LU 
O 








O 




1 — 


<x 




^ 










1 — 





•T 


'■ — ' 


L£l 


UJ 


•a 
n 


LU 


^r 










fr- 


UJ 




ee 


LU 


LU 

n 


UJ 


<o 




1 1 1 




UJ 


_J 
CD 


CE 


1— 
1 1 


<J_ 




1 1 1 





CC 




Li 1 




O 












LU 




UJ 


— 










<X 


i_ 


Q_ 


1 1 




<T 


L£ 


Q_ 


t_L 



CO 


UJ 


LU 
LU 




ce 





CD 
CN 







3) N0Il«a31330W 



CE 



B-77 



030924-1 




r 



Ci 



B-78 



030924-1 



»»«r. a» a* ' *w*i**W»i 




B-79 



030924-1 





e-i 




CO 




CS 


IS 


r-O 


r-o 


cS 


ro 




x: 




QC 


ce 




LU 


CO 


en 










>c 


ID 






LU 


f— 


U 


i — i 


i — ' 


LJ 


CO 


O 




_J 


1 — 


1 i 1 


Lu 


^> 


LjJ 




_J 


1 — 




z 


!_J 


<x 



~ LU <J 

Qi a; q. 

lu ^ 

— • to ,— , 

OS i— i 

ce: >c uj 

<x <r a 

CO I _ 

LU ^ <" 

I CD | 

CD — , [_,_ 

2 K LI 

or qc — ' 

o lu ^r 

Lu o_ ^-, 

UJ Q. (M 

CO 

" a M 

^: lu -^ 



CD LU 

EC CO 

"— ' CO 

<X 

i— a_ 

LJ 

^x en 

Q- <r 



CD 

to 



CD 



G3 
CO 



CO 
CXI 



uo 



IS 
IN 
■3" 



cs 




1— < 


co 


r-o 


i- 




&} 




CD 




CS> 




(SO 


cs 




CO 

CM 






TZ 




n^ 




S> 




o 


<s> 


O 


LO 




CN 


* 




CO 




rr 




C*J 




r~~ 


CM 


-a- 


Cni 





cs 

LO 

r-o 



00 

cni 






tSJ 







^x- 


cs 

cn 




(XI 






CO 

r-o 

<r 


CD 


CO 

re 

LU 


<x 

CD 
LU 


<s> 


TZ 




r-o 


\— 





CS 



CSS 
CO 



CO 

CO 

<x 



cs> 

Cni 



i-0 f X H/U)U A1I3013A 



or 

dd 



DT 
CO 






tat 






B-80 



030924-1 



TT 



r-0 



CD 

O 



GD 
CD 
CM 

ll 2: 

<=> o 

LU (— 

1—1 <x 

' ' C£ 

CO LU 

>— LU 



— ' CD 



<-£ a q_ 



cd >.: __ 

, <X CO 



CO 




1 1 


<j_ 


CO 




£_ 


1 — < 


1 


Lt 


(Y 




<_J 




^r 


u_ 


CC 




LU 


LU 


i^-i 


(_1 


^ 






O 


en 


O 


1 


rn 














' — ' 


or 


T~ 


.-^ 


1 1 1 


1 1 


i_l 


( 1 
















"^ 


LU 
CO 




*~~ 


CO 




<±. 


n 




LU 






2 


a; 




• ' 


'X 





cc 



CO 
r--i 



in 

LO 



CO 
(3D 




\ 



CM 
CO 



I 



0) N0U«cJ31333U 
B-81 



— ' CO 



r-O 



CD 

03 

CM 



cd 

LT> 

CN 



S3 



CD 



'.Xi 



cs> 




O 






i~o 


C£D 
C3 


O 




•LD 


en 




c-- 






C-4 

00 


CD 


LU 


C 1 

«x 

LU 
Cl 


C3 


2T 




n 


I— 





GD 



Si 






C3 
CD 



CO 
CO 

<x 



"3- 
ce: 



CD 
0-J 



<x 



030924-1 





CM 




en 




cs> 


SI 


r-o 


ro 


cs> 


hO 




Ixl 




C£ 


Cd 




LU 


CO 


CD 




( i-0I X H/U>l] A1I3013A 






B-82 



030924-1 



"*«*■ 



.-«»- m m m *mtmmm 



11* * 1 1 111 ill ■ ! ■ M l II ■■> 





C-\ 




CO 




tXl 


IS 


l-O 


r-o 


<s> 


r-o 




zx: 




Cxi 


CCL 



<X> 



UJ 


■-T 




1 1 


ac 




1 — ' 


1 1 1 




u> 


_j 




1 — 


r i 




Ll_ 


( i 




LU 


<T 




_l 


,_ 




'_> 


~^~ 




i — 


<T 




^ 


— 1 




' ' 


^ 


1 — 








^ 


CD 


<T 


Lt 


LU 


n 


LU 


cr 




r ~ ' 




i — i 


Cd 


in 




LU 


i — i 


1 1 1 


<J_ 


; : <^ 


i— i 


LU 


1 


I'D 


LU 


>- 




_l 




I 


LU 


LU 


1 1 


<-L 


"^ 


1 1 ] 












1 


Ld 


Q_ 




(_i 


in 


*f 


U_ 






LU 


IT 


i"N 


L_l 


LU 






13: 


r.n 




in 


rn 


-£1 


...J 




> ' 




5~ 


.^~ 


LX 




<_J 


I I 1 






LD 










1 t 1 




1 


CO 




l_l 


t n 




<x 


-T 




LL 


Q_ 




— 


ex 




LU 


! 1 1 




LU 


en 





OJ 



LO 




0) N0Iiya313GD« 



B-82 



030924-1 





(N 




<T> 




<S 


C3 


r~l 


r-n 


ts> 


r-O 




;x; 




QC 


Qi 




LU 


co 


CQ 


ZD 


JZ 



<35 
CD 



o >- 



UJ ~ 





<T 




CD 


CD 




^l. 


ID 




• — ' 


Q 


1 — 




LU 


'. 1 


" 


L£ 


<T 


oc 




n 


LU 


U) 


T~ 


•-^ 


1 — I 


i , 


CZL 


X 




dL 


<r 


1 1 1 


<L 


i 


n 


LU 


>~ 


r.n 


UJ 


LJ.J 




1 


~^~ 


1 — 


UJ 


> — i 


1 1 


<J_ 


Cl_ 


1 1 1 


i_ 


(J) 




LC 






CD 


CzL 


^r 


U_ 


LU 




LU 


13: 


r--i 


C_J 


o 






_1 


CO 


(_U 




in 


^. 


ce 


■>- 


1 — ' 


LU 


r~ 


^» 


O 


1 1 


CJ 


~7r 




■? 


LU 




t 


CQ 
CO 




c_l 


n 




<X 






Q_ 


IT 




2Z 


<x 

LU 

rr 




LU 






CD 


i — 




i — i 


1 1 




CO 


LU 




LU 






LU 






ce 






CO 






LU 






CD 






ts> 






CO 






nz 






Q_ 






^ 






CO 






CM 




i i 


u > 




^ : - 


LI ) 








( t-01 X H/U>l] A1I3013A 



B-84 



030924-1 




N0IlUy31333W 



B-85 



030924-1 





CN 




oo 




SI 


o 


rn 


NO 


cs> 


no 




yc. 




C£. 


or 




LU 


CO 


CO 









o l; 

t; <x 

;±; a 

_ =5 <-> 

?r, l^j °- 

^ ct E 

£ CO " 

41 >- Q 

m S ~ 

<X i i i 

£ > - 

^ -H -- 



C_> 



£ - £ 

,. UJ « 

" o w 



CO LL- 
CO 

<c 



CE 



CD 

CO 



ct 

CO 



IS) 

en 



CO 



in 

LO 



CO 
(33 



IS) 

NO 


CO 




S3 




cs 


C3 
CO 
CN 


(S3 




IS 


LO 
CN 


O 

CO 

2Z 




CD 

LO 


CSJ 


CN 

LO 



cs 
en 




LO 
NO 






NO 
•CC 


CD 


en 

rr 

UJ 


UJ 
Q_ 


S> 


xz 




no 


t— 





CD 



CN 


T 


CD 


CO 


r- 


<s> 


NO 


CD 


CN 


CN 


*— < 





1-81 X H/UX) A1I0013A 
B-86 



CD 
CO 



CO 
CO 

<x 



CN 



LiJ 



<X 

zc 

CJ> 



030924-1 



[•*-->*■* mm 



S*J. 



HK^FSIE^SS. 



rsanHv 



-9- 
S> 
IS 
CN 



O CO 



1 — 1 


CJ 




CE 


-- - 


1 — 


en 


^ 


LU 


o 


i — i 


O 


OC 




en 


a: 


<L 


LU 


CD 


Q 




_l 


LU 


z^ 


_l 


o 


CD 


3: 


<T 


CO 










CZ 


cc 


O 


LU 


Ll 


o 


LU 


^ 


o 


LU 




CO 


( •) 


CO 


"P- 


<I 


1 — 1 


Q_ 


•> 




o 


ce 


2= 


<x 


V — ' 


LU 




en 


1 — 




LJ 


1 — 


<r 


LL 


Cl 


LU 



O 

CO 

LU 
LU 
Cn 
CD 
LU 



IS 

cn 



LO 



-a 
m 

— 

o 
o 
u 

PCS 

■ ■*-* 
o 

■2 
c 
o 
u 

o 



CS 




«-( 


CO 


hO 


i_ 




s> 




<s 




IS 




CM 


IS 




00 
CM 


Cfi) 




5> 




O 




<S 




IS 


(S 




LT) 


'^ 


CN 


CO 

5T 




S) 




CS 




CS 


IS 
CN 


r-O 


CN 


C2> 




> 




S3 




CS 


<S 


CS 


CD 




*-H 






<cc 




i — 




<r 




O 




^: 


<s 

CD 


LU 



CS) 



CD 
CS 

CO 
CO 

<r 



CJ 



<s 

I CN 



3C 
CO 



CS 
r~0 



cn 



cs 
csi 



IS 

r-0 

I 



( [-81 X A) 3DU110A 



<r 
in 

CJ 



B-87 



030924-1 



— 






*3- 






CN 






CD 






CD 






CS) r-o 






r-O CS) 






r-0 






XL 






cz. cc: 






LU 






CO CD 












J *L_ 






>c _D 






LU Z 






_l 






1 — 






*r co 




• 


CS LU 






O 1 — 






CN 






LL 






Q 






LU 






CD 






i — i 






CO 






1 — 






u_ zn 






LU O 






i h— 






i— i 






o 33= 






1 — CO 




, 














' — ■ h — | 






'^> o 






— ^ <I 






ce i— q_ 






lu z j- 

■— • CD m 






cc o 






Lt LU 






<c CO a 






CD — _ 












-* CO 






LU _J 






_l LU ,_ 






CO Q- u_ 






<r lu 






E Ct , 






Ct LU 






o O ^- 




• 


u_ 2: „ 






LU LU fvj 






CD CO ' 






( -° CO 






'-• ^ en 






^ °- 5- 






>— ' ... £: 






> u£ l,_ 






o <x 






IZ LU 






x_. CC 






l_ l_ 






CJ u_ 






<X LU 






Q_ _1 






TZ 






' — ' 






LU 






Q 






i — ' 








CO 






LU 








LU 








ce 








CD 








LU 






_____ 


CD 








CS) 






CO 






nr 






CL 






;*i 






CO 






(N| 






x o 










£ ^ 






LO _ 






CJ 


J j 


j J 


oc 






1 — 


I ! 


1 



CS> 

1-0 


CO 

SLZ 




CD 




en 




rvj 


CS) 

oo 

CN 


cm 




cs> 




— 


CS> 

in 

CN 


CO 

sz 




CS) 

o 




CS3 


CS> 
CN 
CN 


r-O 
3D 




> 




IS 
ess 


CS) 

en 


CS) 




<r 

■CE 

CD 


CS) 
CD . 


LU 



CS _ 

ro i— 



CS) 

cs> 



CS) 

ir- 



CS? 
CS 
CS 



CO 
CO 

<x 



CS) 
CN 



CS) 
NO 



CS) 
CN 



CS) 

CNI 

I 



CS) 
NO 

I 



( [-01 X A) 30W110A 



en 

CJ 



B-88 



030924-1 



-|- -- « 



.****- 



kt» -• 



Test Vehicle Instrumentation Plots 
Acceleration Data - Filter Class 60 
Integration Data - Filter Class 1 80 



B-89 030924-1 



-^- CO 

ro ZZ 





CXI 
CO 




o 


<s 


r-O 


NO 


<33 


r-o 




;< 




C£ 


q; 




LU 


CO 


CD 


ZD 


5Z 


:< 


3) 


LU 


^"" 


_l 






1 — 


^r 


CO 


<S 


LU 


O. 


1 — 


CN 





o 




^^ 


"7^ 


CO 


o 




1 — 1 


i — 


1 — 


u_ 


<x 


LU 


CC 


1 


LU 




1 


O 


LU 


1 — 


C_J 


:z 


CJ 


" 


cr 


-. 


CO 


ac 


i — i 


LU 


>Z 


i — i 


<I 


or 


1 


en 


X 


<E 




CD 


1 — 




<x 


LU 


LU 


1 


CO 


CO 




<I 


1 — 


T~ 


2: 


en 


o 


CD 


Qi 


u_ 


LI.. 


LU 




CD 


i — 




<x 


CJ 





CJ 


</5 


<x 




Q_ 


I — 


z= 


m 


i — ■ 


O 




i — i 


LU 


ce: 


CD 





CC 

<_0 



CD 
CO 



Q_ 



00 



in 




J ' 



B-90 



030924-1 




(H/UJI) A1I3D13A 



B-91 



030924-1 





CX| 




en 




cs 


IS) 


r~o 


i-o 


cs> 


ro 




;< 




q: 


CC 




UJ 


co 


CO. 



Q 
CD 



U_ <X 

UJ a: 







t .) 




UJ 


•;T 


l_c 


1 — ' 


n 


LU 


JX- 




i — i 


<J- 


, , 


en 


1 




C£L 


>- 


1 1 1 


<± 




n 


UJ 


1 — 






<J_ 


tn 


UJ 


1 1 1 




1 


CO 


i 


UJ 




1 1 


<J- 


1 — 


1 1 1 


£_ 


^i. 




ce 


<_> 




CD 


CK 


^r 


u_ 


U- 




UJ 




rvj 


i_) 


1 — 






<x 


<n 


<_D 




CO 



CJ 


CO 


<I 




Q_ 


1 — 


ZZ 


m 


■ — > 


o 




. — i 


UJ 


C£ 


O 





ce 

o 



CO 



3Z 
0_ 



CO 



Ln 




en 


t— • 


un> 


r-o 


CO 


r-O 


oo 


r~o 


OJ 


r--i 


*— * 


~-H 



CO 
Csl 



Csl 
I 



( i-0I X 3) N0IlUa31303W 
B-92 






030924-1 



>) 4 «■* a ■ 





a~> 




CD 


CD 


ro 


r-o 


O 


r-o 




^*- 




cc: 


CtL 




LU 


CO 


CD 






en 



I CD 

_l 
O LU 



•"' >' <I 

o; <x q_ 



CO 


LU 


CD 


LU 


CO 


CO 


CD 

«X 

5E 


o 
cc 
u_ 


u_ 

LU 

1 


LU 

O 


<I 




CD 


_l 


CO 

CO 


1 — ' 


CO 


5 


o 


LU 


LL 


IZ 


CD 




' — ' 


CO 




1 — 






C_P 


1 — 




<L 


;c 




a_ 


CD 





CD 



OO 



in 
in 




( i-0t X H/UX) AilOOlBA 



a: 
:x 

c_> 



b-9: 



030924-1 





CM 




CD 




CS 


IS 


r-o 


l-O 


CS 


ro 




;< 




ce 


0£ 




UJ 


CO 


CD 


ZD 


^~ 


>c 


— t 


UJ 


^ 


i 






1 — 


^r 


CO 


iS 


1 1 1 


IS 


1— 


cm 





Q 

CO O 



U_ <x 
UJ CC 



O UJ 
I— CJ 
~Z. CJ 

■ — ■ ■ <r | 

~ co <x 

Qi — o_ 

UJ X 2Z 

— • ■a: __ 
ce i 

? _ ° 

CD h- „ 

<=c CO 

UJ UJ 

_l CO i 

00 u_ 

<I I— UJ 

SI- 1 

o ce ^r- 



CO 
CO 



O 
CD 





o 


(_) 


CO 


<x 




Q_ 


1 — 


2Z 


in 


' — ' 


CD 


UJ 


Q£ 


o 





q: 

co 



is 

CO 



03 
CM 
N 

\n 



O 



/ 



c... 



/' 




CS 




*-. 


CO 


r~0 


zz 




CXI 




LO 




L-- 


is 


IS) 


00 


o 




CS 




«3- 




CM 


IS 


1 


LO 


-- 


CM 


CO 




CO 




CS 




CM 


CS 


r-~ 


Cvl 

CM 


SO 




CS 




LO 




CD 




-3- 


CS 




CD 


<n 




i — 




<x 




Q 




^ 




<C 


CS 
CD . 


UJ 
CL. 



CS — 
ro I— 



cs 

CS 



cs 



cs 

CD 

co 
co 



CD 
CO 



CS 
CM 



r-o 

LO 



CM 

CM 



oo 

i 



CD 

r-o 

I 



CM 
r-o 



( t-0t x 3) Noiiwymmoy 



<x 
zn 

CD 



B-94 



030924-1 



jt £: JLSt3 



E.ffl: 2t at it a a i 



om-at-s «' 



— 


I 
1 






^r 


■ 






OM 


/ 






O 


/ 






CD 


1 






IS I~0 


1 






r-O <3 


\ 






>£ 


') 






oi ct: 


/ 






UJ 


/ 






CO 02 






— ) 2Z 


/ 






'"*?■ ID 


1 






UJ 31 


1 






— 1 








1 — 


1 






*3~ CO 


\ 




. 


Gj UJ 


] 






IS t— 


. 






Lu 


1 






O 


1 






UJ 


1 






1 — 1 


\ . . . 






1 — 1 


1 






CO 








i — i — 


1 






u_ — • 


\ 






UJ CJ 


V 






__l o 


\ 






O LL1 


\ 






1 — > 






\ 






— ^ CO ,_ 


\ 

\ 






















~ >c <d 








Ct <X Q_ 


\ 






UJ 1 ^ 


\ 






1 — ' r--j ( i 


\ 






ct: 




V 




cc i— LU 
<I <x Q 




v x ...... 


— 


m u M 
, '-° CO 




X . 




UJ 




\ 




en zz \Z 




s 




-X O uj 




"* s *v 




= o^_i 




^ 




Cd u_ 




"1 




'=> -r 




• \ ■ 


- 


U_ 1— „ 




*v 




UJ <I f,| 




^v 




a 




v 




— ' CO 








i2 ^1 c -° 




\ 








J 








1 




>— i co £; 




^. 




--^ u_ 






o uj 






s: cd 






* . i — > 




\ 




CO 




\ 




c3J i— 




X 


<e dz 






\ 


Q_ CD 






■\ 


y i — i 






■»-. 


*— . CC 






^^-^^^ 


UJ 






^""^_ ■ - 


CD 






^^ 


1 — 1 






^x^_^ 


CO 






^^ 


LU 






J 


UJ 






^y 


ce 






^^- — 


UJ 






. ._^--. . . 


a 








iS 








en 




/ 




in 








Q_ 








i«: 








CO 








og 

CJ 














lo -^ 








LO ^Z 








l£ 


1 


1 1 


| 1 


1 — 


1 


1 1 


1 1 



C5> 



00 

cm 



cs 

in 

CM 



CO 
CM 

CM 



cn 



CO 



TM 

LO 



CO 

[ 



CM 



<S> 






CD 


CO 


<X 
CD 




sz 


LU 




UJ 


CL. 


O 


2D 




ro 


t— 





CS 



CO 



CO 
CO 



r-M 

CO 



ID 



I 



I 



CM 

I 



( i-0t X H/UX) A1I3013A 



<x 

DD 
CJ 



B-95 



030924-1 





c-\ 




ai 




cs 


IS 


CO 


r-O 


fS 


ro 




;<. 




or 


cc 




U- 


U1 


QD 



'J- 


co 


<K> 


U- 


CS 


i — 


CN 




ll 




CD 






o 


CO 


■ — • 




NOiiyaaiBooy 

B-96 



030924-1 




( t-0 i x 3) Nonyy3i30oy 



B-97 



030924-1 



>•: a: 

a: a. 



CD .,. _ 



LU ,-j 



I — 

CL_ ( ( 



) 



/ 



/ 



X 




CD 
LO 



IS 
CXI 

I 



CD 

en 

i 






133 

CXI 



U-0I X H/UX) A110013A 



cs 



cs 

CO 
CM 



cs u~ 

LO 

Cx> cni 



CS 

r~-i 



CD 

~-< CO 



C5> 



vl 



'-0 ._ Q 

CO 

UJ 



cS _ 
r-o i — 












cs> 

CXI 



® 

K3 



<x 
re 
o 



f . 



r 



t„ 






B-98 



030924-1 



i. - 



m!C.- 



IfibPiiilS^iWr m ".'a? -srr^r — *r w»— 




( T-ex x 3) NOiiwyaiBOOw 






B-99 



030924-1 





CN 




CO 




cs 


IS 


i-o 


NO 


<5> 


ro 




>r. 




CXL 


C£ 




LU 


CO 


CQ 


i 


?~ 


>c 


rs 


UJ 


z 


1 






i — 


•4T 


CO 


<S> 


UJ 


■S) 


1— 


f*i 





CO I — 

^ ,_ O 

o- X ^ 

^ <x a. 

LU , jz 



ce 

<= <r a 

m s » 



CQ 



CD 

CD 



LU 

a 

CO en 



a: u. 



or u: - 



CM 
I 

_l CO 
~-, CO 
CO 3» 



CJ 

<x 

Q_ 



CD 
CO 



cc 

CO 



CD 

en 



Q_ 



CO 
cm 



uo 




CD 


cs 


r~ 


NO 


CXI 


r-J 



( t_0 t X H/UXJ AU3013A 



<r 

zc 

CJ) 



«SJ 



B-100 



030924-1 



_„.*«>.» ^" ' '— ■•■—■" 



r^B * IE « B I 




( t-0T X 3) N0I-iy«31330y 



B-101 



030924-1 




1 


CD C— 

fO LO 

1 1 


i-0[ 


X H/UXJ AJ.I3013A 




B-102 



CD 






L 



* 
& 



030924-1 






'— * •>- — — ■ 





CD 


CD 


r~i 


r~0 


O 


r-O 












q: 


CC 




UJ 


ij~> 


CO 



CD 

ca 
01 



UJ 

Q 2: 









ce 


— > 


cc 


<rs 


<r 


u 


CO 


Cd 


UJ 


1 — 


1 


<T 


CO 


Ijj 


^r 


CO 



o <T ^r 



LU C£ 
CD 

<— CO 
o <r co 



CD < — 1 



1— o 

o — 

•a: co 

Q. 



uj >— < 

i — > C£ 






CD 
CO 




(l-( 



X 0) N0Iiyy31333U 



B-103 



030924-1 





■<»- 




CM 




<7) 




o 


cs 


r-o 


ro 


cs 


rO 




X 




Q£ 


ct 




LU 


CO 


OQ 


_d 


IZ 


>: 


:3 


UJ 


z 


_i 






i — 


rr 


CO 


<s> 


UJ 


<s 


1 — 


CN 





CD 
CO 





<x 




o 

1 — 


or 

UJ 

_i 
1 1 1 






< •> 


1 — 


_ 


CJ> 


C_> 


Oi 


<x 


n 


UJ 


f o 


■sz 


1 ' 




(— < 


ui 
<r 


<x 


UJ 


QJ 







ii <r LU 

yj S ^ 

CO 
CO 

;± <^ =* 
g ce u_ 



CD 



CD 
CO 



UJ 

ce 

CD 



CO 



2*i 



CO 



ID 




t 

£ 



i-0l X 3) N0Iiyy31303W 



O 



B-104 



030924-1 




B-105 



030924-1 




F 






)m 



( i-0I X 0) N0IiWa31333W 



n: 

O 



B-106 



030924-1 





CN 
CO 




CD 


C3 


r-O 


ro 


CS> 


K) 




;< 




Qi 


CtL 




LU 


CO 


CO 



CD 
CN 



O 
CO 



LU ^ 

<E ' 
CD ,,, 



CO 



o 



CD 



CJ 



<CE 



> —I 

o 

CD t" 

CN 

<E CO 

CL. CO 

cc > 

o sz 

O LL. 






ce 

CD 



is 
en 



133 
CN 



in 
m 



r-O 


CO 




-3- 




in 


CO 
CN 


HO 

zr 




NO 




«-• 


CO 
LO 
CN 


CO 
1 



CO 
CN 
CN 



<5> 

CD 



CO 
CD 



cs 



(3D 



en 

CD 






CO 



cs> — 




CS> 
CO 



CO 
CO 



CN 



cn 
cr 






cn> 

CO 

CN 



tsO 

CN 



(i-0l X H/UX) AilOOlBA 



zn 

CJ 



B-107 



030924-1 





CN 




CO 




<S> 


IS 


ro 


r~o 


CO 


ro 




>c 




ce 


cc 




UJ 


CO 


CO 


^> 


r: 


>c 


rD 



cs 

CM 




( t-01 x o) NOiiyyaiaoow 



<r 

re 

CJJ 



B-108 



030924-1 



X 




C x-0I X H/U») A1I0013A 
B-109 






030924-1 





CM 




OT 




<S> 


CD 


r-O 


r-o 


CS 


r-0 




>c 




CK 


QL 




LU 


CO 


CO 



IS 
CM 



CO 


O 




1 — 


■ — . 




u_ 


i — 




LU 


<x 

LU 




O 


_l 




1 — 


LU 




-^ 


CJ 




LU 


CJ 
CC 

zz. 

t— 


i— 

0_ 

IZ 


CD 


_J 
CO 


UJ 
CD 


LU 


LU 


en 


1 

CD 

<r 

2Z 


LU 

_l 
X 

<x 


i — 

U_ 
LU 

_l 


CD 
U_ 


LU 


1- 


LU 
O 


O 


CM 


O 

i — i 
> 
CD 


CD 
<X 

zz. 

CC 
Q- 


CO 
CO 

>• 

U_ 


z: 


CC 




^— ' 


CD 
CD 




i — 


_l 




CJ 


u_ 




<x 






Q_ 


en 




zr 


<x 




1 — ■ 


LU 

ce 




UJ 






Q 






i — i 






CO 






UJ 






LU 






ac 






<s> 






LU 






CD 






S3 






00 






zn. 






Q_ 






^i 






CD 






CM 






Ln 




CJ 




*r 


LO 


CD 


K> 


cn 


in 


CM 


-^H 


-r-4 



(i-0I X 3) N0Iiya31333« 



B-110 



030924-1 





CN 




CD 




C3 


IS 


r-O 


r-O 


S> 


ro 




X 




q: 


q: 




uj 


CO 


CO 


ID 


2_ 



IS 

o 



CO 






<X 
LU ^ 

cc 



>- 



m !_ _ 

uj <r ^ 

-J Ml I- 

g 1- LU 






OJ 



LU 

o 






Q 




CO 




LU 
LU 
CXL 
CO 
LU 
Q 




CO 




3: 




CO 
(Nl 










O 




B-lll 



030924-1 





CN 




00 




S> 


<S> 


n 


l-O 


IS) 


ro 




>z 




ce 


ce 




LU 


CO 


QQ 


_> 


2Z 


>c 


=> 


UJ 


:z 


1 






i — 


TT 


oo 


CS 


UJ 


<3 


1 — 


Ol 






( Z 0I X H/U)l) A1I3013A 



B-112 



030924-1 





O 


CD 


ro 


ro 


•S> 


ro 




;< 




Q£ 


Qi 




U0I X WU) iN3U33W~ldSia 






B-113 



030924-1 





CN 




o-> 




cs 


CT 


n 


r*0 


<3 


r*i 




>c 




q: 


Qi 




LU 


co 


CD 



01 

o 



CD 
CO 



O 



LU <r 

_J Q£ 
LU 

O _J 

1— LU 

Z O 

" u ,_ 

_. ^ o 

a w 2 

- s s 

ce: <x 

cc i uj 

S ^ <=> 

CD _ 

LU £ <" 

_J LU | 

m u^ u_ 

<X uj 

2= QL _, 

O LU rr 

u_ ce ,_ 

LU cxi 

a i — 

<E CO 

^ , en 



CJ 


CO 




<L 






Q- 


i — 




7Z 


u_ 




' — ' 


LU 

_J 




UJ 






Q 






i — i 






CO 






LU 






LU 






C£ 






<_3 






LU 






CD 






SI 






CO 






zn 






Q_ 






^ 






CO 






(NJ 






X 




r i 


U J 

in 




CO 




N0Il«c!31333W 



<r 



B-114 



030924-1 



■mi 



r*-i 



^« Mltlii^H^ML «» 



^••<*. .«' ^* uMM^Itfi 




( t-0I X H/U>n A113013A 






B-115 



030924-1 





CN 




Ti 




CS3 


CD 


r-O 


1*0 


O 


r-O 




>r 




q; 


cc 




UJ 


CO 


CD 


ZD 


sr 


;< 


r> 


LU 


7^" 


_i 






1 — 


T 


to 


<S 


UJ 


IS 


| — 


CN 





1 


CJ 

<x 




o 


i 




1 — 


Q_ 




~y 


to 




1 — ' 


' — ' 


1 — 




CJ 


o 






<T 


LU 


CO 


n 


LU 


1 — ' 


5~ 


| — | 


^L 




Cd 


CL 




CC 


1 


1 1 1 


<L 


>- 


r— i 


LU 








1 — 


rn 


LU 


<X 




_J 


LU 


I 


LU 


UJ 


1 1 


<J_ 




1 1 1 


2_ 


Ld 




or 


<I 




o 


LJ 


•M- 


U_ 


en 




LU 




r"N 


i_i 


i — 






CC 


CO 


o 




to 






CO 






IS 
CD 






CO 
CN 



LP 

in 



CO 



CJ 




CO 


\ri 


^r 


f) 


CXI 


(3D 


LT> 


ts> 


in 


C£> 


P-O 


OJ 


CNI 


*— i 


*-H 



(WW) lN3U33WldSIQ 



B-116 



030924-1 



i- 



■*•<*!• 



9 # .# * 



.»■'•# #16~i •■ 



ES,'# 



► * A- . 




CO 




CXI 




X 


CJ 


ID 

in 


■z. 




O 




en 



( i_0I X 3) N0IlWy31303W 



<x 

re 



B-117 



030924-1 





Ol 




<D 




CS 


CD 


r-o 


ro 


cS> 


ro 




>c 




q; 


or 




LU 


CO 


m 


ZD 


? 


>c 


ZO 


UJ 


2 


~ ' 


,_ 


T 


CO 


CD 


LU 


cs> 


I — 


CVI 





a 

CO 



a: 

LU 


x: 

<x 
1 

>- 


CJ 

<I 

0_ 

5~ 


en 


1 — 


| — ' 


cc 


^z. 


1 1 1 


<I 


LU 




CD 


rz 




LU 


cr 


CO 


CO 


<zc 
zz 


Ll 


zz 
a; 




_l 


o 

Ll 


,_ 


"3" 


LU 
Q 


<r 


O.I 


CO 

CD 


Q_ 

zo 

CJ 
CJ 

CZJ 


CO 
CO 

> 

LL 


ZZ 


ce 




^— ' 


LU 




1 — 


cc 




C_i 






<r 


1 — 




Cc 


zc 




^ — 


<_J 




* — ' 


cc 




LU 






O 






1 — i 






CO 






LU 






LU 






ce 






CO 






LU 






CO 






CD 






en 







CO 
01 



LP 




CO 


CD 


CN 


CO 


-3- 


CD 


CM 


CM 


*-i 



( x-01 X H/UX) A113013A 



ZE 
CJ 



B-118 



030924-1 



HgM ^.l - mi'i 




( i0i x uu) iN3U3oyidsia 






B-119 



030924-1 





CN 




CO 




CS 


o 


r-o 


r-0 


CS 


ro 




>c 




Q£. 


ce: 



cs 
cs 

CN 



o 



— • ce 



CC UJ 

uj o 

— CJ 

ct <x 
ce 

CD i— i 

UJ <I 



CD 



O 



CO 

o 

Q_ 



CJ 
<E 
Q_ 



CD 
CO 



cc 

CD 



CS 
CO 






CO 
CN 



IT) 



CJ> 

ce 




^— . 


CO 


hO 


sz 




CN 




cn 




en 




— H 


CS 

oo 


cm 


CM 


CD 




LO 




in 




CD 




r- 


CS 


i 


LO 




CN 


CO 




TZ 




■=r 




CN 


CS 


Csl 


CN 

CN 


CM 




CD 




CO 




CD 




CO 


CS 


r-o 


CO 




« — i 






<I 




i — 




<x 




CD 




i^: 


cs 
cx> 


LU 

r* CL. 




3= 



CS 

r*o 



cs 



cs> 



cs 

CD 

co 

CO 



zsz 

CJ 



CD 

>- 
<x 



CN 
CN 



cs 

CN 



CN 
CD 

I 



CO 

I 



cs 

CN 

I 



N0IlWcJ31333« 



CD 



B-120 



030924-1 



JT- 



IS) 
r-O 

CO 



CD 



Cd LU ,-, 



q; 


CO 


it: 


1 — ' 


<T 


>c 


m 


<J_ 


LU 




_j 




on 


! — 


--T 


CO 


^: 


CJ 


Cd 


LU 


CD 


1 


U_ 


o_ 


1 1 ! 




1 i 


o± 



<x 

Q_ 



LU 



IS 

en 






CO 
CM 



in 
lo 



o 



in 

LP' 



1 



OJ 



in 

CO 
Cvl 



«— 'CO 






IS 
CO 
CM 





O-J 


Q 


C-- 


LO 




04 


r-O 



cm 

CM 



CO 



o 

hO 



tS> 






^— <x 
co 1— 



2^ 

UJ <I 



1-0 



CS> 



CO 



CO 
CO 

<x 



ts 

CM 



( x-01 X H/U)i) A1I3013A 






B-121 



030924-1 





CN 




CD 




CS 


CD 


r-O 


r-O 


K> 


1") 




^*ZI 




ce 


cc: 




LU 


CO 


CO 


Z3 


JZ 


X 


ID 


LU 


Z 


_1 






1 — 


T 


CO 


S> 


LU 


K> 


1 — 


CN 





Q 
CO 

U_ 
LU 
_J 

CD 



<X 



o 



LU 

5 <= " 

^ CO LU 

S -" Q 

m >C — i 

<X CO 



CO "~ u_ 
5 I- LU 

|s -■ 

£ t - 

LU ^ ^ 
LU tO 

" Zl co 

Z Q >■ 

> Q = 

? H IL 



<r 
o_ 



Q 
CO 



cc 

CO 



a. 

CO 
CM 
X CJ 

in ^ 



CD 



IT) 



00 
f> 



CO 










3) N0Iiya31333W 



C_> 



V.- i 



B-122 



030924-1 






CO 
S> 
rn 









_ 


_l 


o 




1 1 1 


<\ 


LU 




o 


LU 




•r— 


1 — ' 




, i 


uc 






LU 




1 1 1 




<T 


1—1 


LU 




r.n 


LU 






_J 


1 — 


1 


LU 


m 


1 1 


^J. 


O 


LU 


** — 


n 


1 


LL 






CD 


<T 


^r 






CO 
CM 



m 
in 




( i-0l X H/UH] A1I3013A 



B-122 



030924-1 





CN 




co 




&> 


cs 


ro 


r~0 


(S) 


l-O 




>c 




Qi 


Q£ 




LU 


CO 


co 


3 


z: 


>c 


rs 


UJ 


Z 


_i 






t— 


-<*- 


<s> 


<s> 


UJ 


cs 


1 — 


CN 





o 

(JO 



UJ 

o 






ce: uj 

UJ CJ 

— , o 

Q£ <X 

<r co 

CD >— ' 

>c 

UJ <x 

_J I 
>- 



00 

<r 

IT 
Qi 
O 
U. 
UJ 

o 



a 
co 



UJ 



en 



Q_ 



CD 

CO 



ce 

CD 



<5> 
CO 






CD 

CN 



lo 



CJ 

en 



1 


. 


. . : ..:..: ./ 


i- 


: \\ 


v — 






i i i 


'j j 



cs 

— . CO 

ro rz 

CS) 

CS 



CS 
CN 





00 




C"- 


o 


1 


LO 




CN 


CO 




z: 




CN 




<Xi 


CB 


LO 


CN 
CN 


£BJ 







ro 


CO 




"9- 


en 




«— ' 


CD 




1 — 
<x 

a 


CX) 


^^ 


UJ 




CO 


CX 



ro I— 



cs 

cs 



cs 



CD 

co 

CO 



CJ 

a: 



CJ 

>- 

CD 






r-O 



CO 

I 



CO 

■<J- 
I 



CD 
CO 

I 



CN 

I 



3) N0IitfcJ31333« 



CJ 



B-124 



030924-1 




( t-01 X H/UM) A113013A 



<x 

O 



B-125 



030924-1 





CN 




'.T> 




CS> 


s> 


r-o 


ro 


CS> 


r-o 




yc 




ct: 


ce: 




LU 


CO 


03 


i 


5^ 


>£ 


3 


LxJ 


z 


1 






1 — 


^r 


CO 


C3 


LU 


CD 


1 — 


OJ 





CD 
CO 



C£ 

or 
<i 

CD 



CO 






LU 
C_5 

cj 
en 



CO 
CD 
Cl *r 



cc: 

CD 
Li_ 
LU 
Q 

LU CO 

<£ Zi en 

tr* q s= 



CJ 

<x 

o_ 



O 
CO 



CD 



'30 






uo 

UO 







(D) N0IiWti31330W 



CJ 



jjj 



B-126 



030924-1 



Hi 





oo 




o 


(3D 


i~n 


r-o 


cs> 


1-0 




;< 




Q£ 


or 



o 

CD 
c-i 



CO 



-^~ 


( .5 




' 


O 


i— 


— ' 


1 l 1 


<T 


LL 




n 


UJ 




•<— 


' — • 


i' O 


i i 


LC 


. . 




LLC 


"x" 


ii.j 




<T 


r-i 


LU 


1 


i — . 




-_ 


m 


LU 






1 


1 — 


I — 


LU 


f ri 


1 i 


<-L 


n 


LU 


i_ 


n 


1 


LC 






'3 


m 


tT 


Ll_ 




.. — i 


LU 


LU 


C-i 




i~i 


CO 




o 


CO 






IS 
CD 



03 







-01 X H/U)l) A1I3013A 



B-127 



030924-1 





f 




CN 




CO 




fS 


CD 


ro 


r-o 


S> 


1*0 




X 




en 


en 



CD 



o 

CO 



o 


<I 




1 — 


CC 




■^* 


LU 




LU 


LU 
CJ 
CJ 


1 — 
O 

<r 

Q_ 


ce 


CO 


•— ' 


<E 

CD 




LU 

a 


LU 


>- 


CO 


QQ 


i*: 


1 — 




CJ> 


LU 

_l 


o 


l— 


<r 


LU 

CO 


<r 


CN 


CO 

>• 
CO 


LU 
CO 

o 


CO 

co 

LL. 


?~ 


Qi 




*-^ 


LL 




>_ 


1 — 




LJ 


U_ 




<r 


LU 




Q_ 


1 




T~ 






' — ' 






LU 






o 






i — i 






CO 






LU 






LU 






CC 






CO 






LU 






o 






rn 






en 






zc 






Q_ 






1^ 






CD 






CM 






LD 
LO 




CO 




/ 



s> 


CO 


r*0 


i_ 




CM 




n 




CN 




CM 


00 


023 


CM 


O 




CO 




S) 




in 




CO 


Si 


i 


Ln 




Csl 


CO 




zr 




CM 




LO 


S> 
CM 


r~ 


og 


a» 




CO 




LO 




cm 


® 
en 


CM 
CO 


-— 






<l 




<x 




CD 


SI 

to . 


*si 

_ iii 



Si _ 

m i— 



S) 

s> 



S) 

cxi 

CO 
CO 

<x 



cc 



CO 

o- 



CM 



0) N0IlUu31333y 



zn 

O 



B-128 



030924-1 



• ,ja» ; -^^-^ai.y^ r :: ^yuiUj^-Mifea^- -.*-T5r ^s — ;«r- r^r ~-^- ■ 





CM 




T> 




Si 


C3 


r~0 


NO 


«> 


ro 




ixr 




cc 


q: 




UJ 


■ ,"■ 


GQ 


_j 


?~~ 


:< 


Z5 


UJ 


~2i 


_j 






1 — 


TT 


CO 


® 


UJ 


<S> 


1 — 



Q 
CO 



etc 


X 


a: 


<x 


<j_ 




CD 


- : ~ 


UJ 


•^L 


..j 


CJ 


nn 


cc 


<r 


a; 


T"~ 


f — 


cc 




o 


i — 


Li. 


CL 


UJ 


UJ 


a 


U) 


f 


I— 










i — i 


O 


^> 


ce: 



CO 



CO 

en 



CD 



LO 

m 




( i-0l X H/UX) A113013A 






B-129 



030924-1 




0) N0IiUa31333« 






B-130 



030924-1 



fata. at'.jfa a 1 ; 



S»taL2!«:Z ■«•' «!»•».» 





CN 




tr> 




Sl 


IS 


r-o 


r-O 


cs 


r-0 





-3- 

CD 
CD 
r-i 



a _ 





LU 


>—J 






<\ 


LC 




n 


LU 


m 


^ 


■ 


, , 


i — i 


iX 


~-^ 




IX. 


*T 


1 i 1 


•a. 


1 


i~i 


LU 


5- 


m 


UJ 


"lit. 




— i 


< ) 


i — 


LU 


•rr 


u_ 




ex. 


LU 


^ — 


i 


i 


LE. 






(31 


i 


*T 


Lu- 


T 




lu 


UJ 
CO 


"1 


o 


Ct 


CO 


- 1 — 


<:l 


:=- 








. 


LU 


^ — 


~~~ 


IX 


u_ 



CLi 

<r 

Q_ 



LU 

<x 



CD 
CO 

Q_ 




( t-01 X H/U»] A1I3013A 



<r 



B-131 



030924-1 




( i-0I X 3) N0IlWa31333W 
B-132 



a: 



030924-1 





CN 




cn 




S> 


K> 


i~~i 


r-O 


CD 


r-0 




;< 




Cd 


cm 




LU 


LO 


CD 






O O 



LU 


>: 


p — i 


■cc 


cc 


i 


oc 


>c 


<r 




Q3 


'- 


LU 


, — , 


i 


::.■*- 


cn 


<T 


<T 


CC 


T~ 


CD 


QC 




<—) 


u. 


U_ 


o 


111 




CD 


LU 



CJ 

<r 



CO 
LU 



cc 

CD 



IS 

cn 



LTJ 




B-133 



030924-1 



IS) 
NO 
K1 



CN 

CO 
CS 

<~n 
cs 



CS 



1 


•X 

a; 




O 


LU 




l — 


1 




zz. 


LU 




1 — • 


CJ 


1 — 




CJ 


r ^ 


' 


<_l 


<T 


LT 




n 


LU 


UJ 




f — ' 


1 — • 


i i 


LC 


.XL 




cc 


<r 


1 1 1 


<J- 




n 


LU 


'"~ 


m 


LU 


>- 




1 


i — 


; — 


LU 


■ — i 




<L 


;>■ 


1 1 1 


2 


<x 




LU 


LC 




O 


CO 


^r 


i_l_ 






LU 


U_ 


r^-l 


L_l 


CJ 


co 


LU 


IX 


CO 



<_> LJ 

<a: i— < 
a_ zr. 



Q 
CO 



a: 

CO 



CO 



Q_ 



CO 
CN 



LO 




cs 

—, CO 

r-o s: 



CS 
CO 
CN 



cs 
in 

CN 



oo 

CM 



cs> 

CT> 



cs 






CN 
CN 




CD 

CN 

CO 


CS> 




rvj 


en 










Q 


cs 

CD 


CO 


LU 






cs 
cs 






CD 

CO 
CO 



CJ 

>- 

co 

CJ 



CS 
CM 



CS 


LO 


CS 


— -< 


LO 


CS 


ro 


CN 


OJ 



CS 

en 



LO 



cs 

CN 

I 



( T-0T X 3) N0IlUcJ31330U 



n: 

O 



B-134 



030924-1 






^2 



tMHII k| 



MM 



- ~ - - 





CN 




CT} 




Si 


eo 


r-1 


t-o 


ts 


ro 




>c 




ce: 


Qi 




UJ 


CO 


en 










^< 


=> 



O 
CO 



Cd 


1 


CjC 


r.— 


<E 




m 


>- 




1 — 


1 1 1 


1 — • 


_i 


^~ 


CD 


<x 


<r 


CXL 


2T 


C3 


ct 




o 


Li_ 



CD 



!_) HZ 

<r LU 



CD 
CO 



CD 



IS 

cn 



CO 




( t-01 X H/UH) AU0013A 



B-135 



030924-1 





CM 




Ol 




CS> 


G3 


r-1 


r-o 


S> 


ro 




;< 




or 


en 



S) 

CM 



CD 




i — i 




<n 






*fC 


l — 


o 


Ll_ 


■ — • 


UJ 


1— 


i 


<T 




CC 


o 


LU 




CS> 


S) 


CS 


ts 


(S) 


LO 


cs> 


IT) 


CM 


-r-< 


T- 1 





LO 
I 



i-0I X 3) N0Iiyy31333W 



B-136 



030924-1 



T 



..^■.j* . 



C'J 
LL 



' ' -T. 



-.1 ,_ 



,/ 



( ■ 






CD 
CO 



CD 



CD 



CD 
CD 



CO 

<£ 



CD — 
r~l I — 



IS 

CD 



CD 



CD 



CD 

I 



i-0l X H/U)l] A11301BA 



B-137 



030924-1 




U-81 X 3) NQIlWd31333« 



■a: 

in 
o 



B-138 



030924-1 



MDB Instrumentation Plots 
Acceleration Data - Filter Class 60 
Integration Data - Filter Class 1 80 



B-139 030924-1 





CN 




<T> 




CS 


S3 


ro 


ro 


cs 


ro 




>c 




ce 


C£ 



cs 
cs 

CM 

u_ 

CD 



CD 



cn 



LU O 






LU <X 



CcL 


CO 




CD 


x: 


LU 
CD 


LU 


>C 


CO 


00 


5_ 


1 — 


ZZ 

q: 


- 


LU 


o 


CL 


*1- 


Ll. 


cc 




LU 
CD 


CJ 


CM 


CD 


Li_ 
CD 


01 

CO 



CJ 
CJ QD 

<i a 
o_ z: 

2T 



CD 



(S3 
CO 



CO 
C-J 



LT> 

LO 



uo 

LID 



^ 




^ 



J> 




CS> 

--. CO 
ro sz 



LO 

r-O 



CN 



CS 
LO 
CN 



03 

cn 



CO 

CN 

I 



LO 

I 



ro 
CN 



ro 
CM 



CD 





CO 


CM 


£23 




CD 




r- 




CS 


CS 


LO 


CO 




.. — i 






CE 




1 — 




<X 




o 




'^L 


CS 

CD 


LU 
-, CL. 



CS — 

ro u- 



cs 
cs 



(S 
CD 

CO 
CO 

<x 



CS 
CM 

I 



( x-0 1 X 0) NOIlUcJ31300« 



CD 
DC 

CD 

CD 
CD 



<r 

CD 



B-140 



030924-1 



~ t - 



**&ui*m~ *m^~ ■**'<+*& 



IS 


TO 


l-O 


<s 


r-o 




>c 




Cc: 


CXL 




LU 


CO 


CD 



<S 



■xj 



o 

CO 



a 


i — i 




i — 


'_; 




^ 


O 




' — ■ 


— I 


i 




LU 


'■ i 


~ " 


--' z " 


<~T 


Ui 




n 


LU 




T — 


r— « 


i — < 


, ( 


Qi 


>1 




CC 


<x 


1 1 1 


<J_ 




n 


LU 


-X. 


rn 


1 i 1 


.>- 




1 


1 — 


1 


OJ 


' — ' 




<c 


> 




21. 


<x 




(jr. 


LC 




a 


U 


^r 


Li_ 






LU 


LL. 


rxi 


l_j 


CJ 


rn 


o 


L£ 


rn 


^■' 


U! 




►-i 


1— 


*~ 




LU 


LL 


ZZ 


C_) 






CD 

a 




CJ 


sn 




-i 







CD 

CO 

LU 
LU 
CL" 



IS) 
CO 



CD 
CXI 



LO 
LT) 




IS 

r-o 



CO 
CM 



LO 
CX| 



CXI 



CO 

CO 

Ln 



LO 
CXI 

in 



CXI 

LO 



cn 

r-o 



CD 



r-o 

CXI 



CD 



CD 



L~~ 

CO 



LO 
CO 



cs 

cs> 



x 
CS 

cn cs 

— . CXI 

LO 
LO 



CD 



cm 

CO 
Zl ^ 



r-0 l_ 



C3 






cs> 

CO 



CO 
CO 



in 



CD 

CJ> 
CD 



(x-0t X H/U») A1I3013A 



dz 

CJ 



B-141 



030924-1 





O-J 




en 




cs> 


IS 


1-0 


t-o 


tS) 


i-O 




k 




ct 


CHL 




UJ 


CO 


CQ 



(33 
CD 




( x-01 x 3) N0iiyy3i30oy 



B-142 



030924-1 



fW 



fCcSS 



*■>! l|J>I^Wll—fc ■**) 



*mmmmHHm>- l *m < mm ■ 





cm 




00 




c^j 


cs 


r-o 


r-o 


CD 


r-o 




::< 




cd 


Qi 




LU 


CO 


cxi 



CO 



CD 

CO 



CJ 

o 



LU CO 



en 
in 



CQ 






CE 
O CD 



CD CC 
12 LU 



CQ 
CD 



<X 
Cl- 



OO 



CO 
CM 



lt> 




CO 
00 
CXI 



CD 

cm 



CM 
■0- 
CM 



CO 
CO 






NO 


CO 








IS) 




- — 1 


oo 

CM 


r-o 

30 




N 

IT 


LO 
CM 


CO 



CM 

CM 






*3- 

LO 



G3 




i*: 


CD 










oo 


CX> 




CE 


OJ 


,-, 


<r 


' 


CO 


CD 




zr 


•^1 

UJ 




LU 


Q_ 




J - 




CJ 


. . 




r-o 


h- 








CS> 

ir- 



es 



cS> 
CO 



en 

CO 



CM 



■>- 

CJ3 
CJ> 
QQ 



X H/U)l] AU3013A 
B-143 



030924-1 



— , — • CO 





cm 




en 




cs 


CD 


m 


r~o 


ts 


t-n 




X 




on 


q: 




LU 


CO 


CO 


3 


2Z 


X. 


=> 


LU 


Z 


_J 






I — 


•3- 


CO 


<S> 


UJ 


C3 




rN 





Q 
CO 




d-0t x 3) N0iiyy3i30oy 



B-144 



CJ 



030924-1 






llN*4»4h, 




( 2 -0l X H/U)l) AII3013A 



B-145 



030924-1 





CN 




o-> 




CS> 


CS 


hO 


NO 


ts 


r-n 




>c 




QC 


a: 




LU 


CO 


QQ 



■a- co 

<S> LU 

(S I— 



O 
CO 



LU 

I 

o 




r 
I* 



CO 


ID 


LO 


-^^ 


Cvl 


OJ 



( t -0T X 0) N0Iiya31333W 



B-146 



030924-1 



i 





CM 




CD 




G> 


K> 


hO 


N-) 


O 


ro 




>C 




cc 


o: 




LJJ 


CO 


CD 


-O 


JZ 


>c 


3) 



IS 
(VI 



CD 
(JO 



— 


en 


CJ 


Ld 


uj 


n 


1 1 I 


i 






UJ 


( 


ni 


CJ 




cc 


CJ 


1 1 1 


<L 


CL 


r - 1 


rn 








UJ 


en 


UJ 


1 ' 




1 


J<- 




LU 


<_L 


1 1 


2Z 


Xi 


LU 

1 


<r 






o 


cn 


^r 


u_ 


<J- 




LLI 


LU 




en 


Ui 


<n 


o 




i'O 


~-~ 


U_ 




i — i 


UJ 


T" 


.> 


1 


1 1 


( i 






X - 


CD 




—' 


[_J 




i — 






<r 







CD 

cn 

UJ 
UJ 

ce: 

CD 
UJ 
CD 

*30 
CD 



00 



LO 



. \ 



/ 



\ 



X 



( 



\ 



f" 



X 




CM 



r- 
i 



CM 
CM 






cs 

CO 

CM 



CM 
CD 






(S3 





LO 
CM 


cs 

LO 


I 


CM 


CO 

rz 




CD 
r-O 


C5> 
CM 
CM 


cn 




C£> 




CD 




•=r 




CO 


cn 


CM 



CD 
CO 






•a: 



CO <=L- 



CS _ 



<s> 
is 



IS) 
CD 

CO 

CO 

<x 



rn 

CJ 



CJ 



CM 



CM 



T-0T X 3) N0IlUy31330« 



re 

CJ 



B-147 



030924-1 




( t-0[ X H/U)l] A113013A 



<r 

zc 



F? 



E 



B-148 



030924-1 





CN 




CO 




CD 


IS) 


r-o 


r^> 


cx> 


r-O 












ca 


C£L 




LU 


CO 


CO 






CD 
CO 



I— o 



ce 






Qr- 


o 


nr 


<_J 


<r 


■a. 


m 






CO 


1 1 1 


• — < 


i 


;< 


CO 


<x 


<x 


i 



o ct ^r- 
u_ <x „ 

LU LU ^ 









CD 






CO 

r-4 



in 

LO 




2-01 X 0) NQUUH31333U 
B-149 



030924-1 





CO 




cs> 


IS 


ro 


r-O 


•s> 


t-n 




>C 




cc 


Cxi 




LU 


<_o 


QQ 


ZD 


2Z 


>c 


ID 


UJ 


z 


_1 






1 — 


Tl- 


en 


CB 


UJ 


£3 


i — 


Cvl 





UJ 
CD 




( i-0I X H/UXJ A1I3013A 






B-150 



030924-1 



.1 








CM 




CO 




o 


IS 


r~o 


r-o 


cs 


r-n 




';< 




ex. 


CC 




UJ 


'.O 


en 



CS 
CM 



a 

CO 



to 



- s 2 

LU (-0 j- 

Qi •— >_ ' 

<x 2 a 

m >— _ 

uj o <" 

1 <_3 I 

CO m 

a: lu u 

2= '— ' I 

Qi l — 

o co ^ 

t-L- ,-. 

LU I— rM 

° co 



CJ 
<x 

Q_ 



CD 
CO 



C3 



Q_ 



CO 
CM 



UO 



cs 

— * CO 

t-o rz 



CD 
oo 

CM 



CD 
CS> 



LO 
CM 


CO 

IT 




Q 




C3 




cs 




— > 


CD 


r-o 


CM 

CM 


IS) 




>- 




cs 




CS 




CS> 


® 




en 


<r 




i — 




<x 




Q 




'•> 




<£ 


CD 

CO . 


LxJ 
Q_ 



l-O 



CD 
CD 



CS) 



CD 



C3 

cs 

CD. 



CO 
CO 



CXI 

Q 



CD 
CM 



IS 
r-o 



r-j 



CM 

I 



NO 



i-01 X A) 30W11QA 



CJ> 



B-151 



030924-1 




( [-01 X A) 3DW110A 



IE 



B-152 



030924-1 



.«. m. *•> .*». 4W- ■<Mm0»W>*imm*' mmm 



wmmmm 
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Appendix C 
SID HIII Configuration and Performance Verification Data 
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Summary 

SID HHI Pre-Test and Post-Test Calibration 

Configured For Left Side Impact 



Date: 



09/24/03 



TRC Inc. Test Number: S/N055 & S/N906 



Laboratory Technician: Jack Willeke 



Test Parameter 


Specification 


SID HHI 055 


SID HHI 906 


Pre- 
Test 


Post- 
Test 


Pre- 
Test 


Post- 
Test 


SH - Seated Height (mm) 


889-909 


N/A 1 


909 


901 


904 


RH - Rib Height (mm) 


502-520 


N/A 1 


511 


511 


506 


HP - Hip Pivot Height (mm) 


99ref 


N/A 1 


99.1 


99.1 


99.1 


RD - Rib from Back Line (mm) 


229-241 


N/A 1 


223 2 


229 


229 


KH - Knee Pivot from Back Line (mm) 


511-526 


N/A 1 


525 


513 


525 


KV - Knee Pivot to Floor (mm) 


490-505 


N/A 1 


492 


496 


491 


HW - Hip Width (mm) 


356-391 


N/A 1 


366 


370 


384 


Thorax Impacts 


Temperature (°C) 


18.9-25.5 


21.1 


21.7 


21.1 


21.1 


Relative Humidity (%) 


10-70 


41.0 


31.0 


54.0 


31.0 


Probe Speed (m/s) 


4.27-4.33 


4.29 


4.31 


4.26 


4.32 


Upper Rib (g's) 


37-46 


40.9 


38.3 


37.5 


42.6 


Lower Rib (g's) 


37-46 


39.8 


37.2 


37.8 


43.3 


Lower Spine (g's) 


15-22 


19.3 


17.0 


16.1 


19.7 


Pelvis Impacts 


Temperature (°C) 


18.9-25.5 


21.1 


21.1 


21.1 


21.1 


Relative Humidity (%) 


10-70 


40.0 


22.0 


55.0 


31.0 


Probe Speed (m/s) 


4.27-4.33 


4.27 


4.31 


4.28 


4.31 


Pelvis (g's) 


40-60 


44.2 


44.6 


52.6 


45.8 



t 



1 Pre-test external dimensions were not collected. 

2 Did not meet specifications post-test. 
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Calibration Test Results 

Pre-Test 

SID mil: 055 

Configured for Left Side Impact 



External Dimensions: 
Lateral Head Drop Test: 
Lateral Neck Test: 
Lateral Thorax Impact Test: 
Lumbar Flexion Test: 
Abdominal Compression Test: 
Pelvis Impact Test: 
Thoracic Shock Absorber Test: 



External dimensions were not taken. 

The head passed all lateral drop test requirements. 

The neck passed all impact test requirements. 

The thorax passed all impact test requirements. 

The dummy met the lumbar flexion test requirements. 

The abdomen met the compression test requirements. 

The lateral pelvis passed all impact test requirements. 

The thoracic shock absorber was tested on September 15, 

2003 for a previous calibration series. 
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TRC INC. 



TRANSPORTATION RESEARCH CENTER INC. 
LATERAL HEAD DROP TEST 

HYBRIDIII SID DUMMY 22-SEP-03 

LEFT SIDE CONFIGURATION 
TEST NO. HL05508C 572M SID/HIII SN055 HEAD CAL08 



| TEST PARAMETER | SPECIFICATION | TEST RESULTS I 
| TEMPERATURE | 18.9 - 25.6 deg. C| 21.44 deg. C | 


| RELATIVE HUMIDITY | 10 - 70 % | 51.00 % | 


IPEAK | | | 
| RESULTANT ACCELERATION | 120 - 150 G j 140.63 G | 


|PEAK III 
| LONGITUDINAL ACCELERATION | 15 G MAX | -9.39 G | 


|IS ACCELERATION CURVE | | | 
IUNIMODAL? | YES | YES | 



TEST MEETS SPECIFICATIONS 
TECHNICIAN 



SPECIFICATIONS 



RUN NUMBER: 092703 . 1859 ; 2 



C-4 



030924-1 



Mr" 



O 

o 



<r 
en 



lu 
lu 
cc 
o 

LU 

a 

in 

no 






CO 
S3 

_i 
<i 
o 

Q 
<E 
UJ 



o m 

i—i LD 

I— (S3 

<x z 

cc a~> 



C_5 i— i 
CJ IE 
<X N 
Q 



ce: q 
CO cc 



<r 



Z3 



=c 




•x 




Q 




CO 


O 
CO 


7Z 
CM 

m 


in 
in 




3= 




Qi 




UJ 




en 



o 






cs 
en 



CM 
CttJ 

CD 
NO 



00 


CXI 




CM 




NO 


CS 


<L3 




CS 
cn 



cs 
cn 



O 

UJ 

Cl- 



Ln s, 



5C 

CO 



CS 

■sr 






CS 
01 



CS 



CS 
CS 



CD 
CO 



UJ 



CD 

o 



CM 



CS 
CO 



S3 
CO 



CD 
CM 



t3) N0IlWy3130D« 
C-5 



030924-1 




f 



£. 



(3) N0U«y31333y 
C-6 



030924-1 



Mfate 



■flMK*W'l 




3) N0Il«a313G3y 
C-7 



o 



030924-1 



Q. 
O 

Q 

a 
<r 



<r 
a: 



CD 



NO 



a: 
uj 



CJ> 



<r ^ 



o =e — 



1 — 
<r 


UJ 




m 


Q 


CO 


<r 


LLi 

zr. 





Q 
CO 




3) N0UWH31333W 
C-8 



a:. 

CJ 



030924-1 



tej 



t 



TRC INC. 



TRANSPORTATION RESEARCH CENTER INC. 
LATERAL NECK TEST 
HYBRIDIII SID DUMMY 23-SEP-03 

LEFT SIDE CONFIGURATION 
TEST NO. NL05508 572M SID/HIII SN055 NECK CAL08 



| TEST PARAMETER 


SPECIFICATION 


TEST RESULTS | 


| TEMPERATURE 


20.6 - 


22.2 deg. C 


21.39 deg. C | 


| RELATIVE HUMIDITY 


10 


- 70 % 


49.00 7. | 


| IMPACT VELOCITY 


6.89 


-7.13 M/S 


7.06 M/S | 


| | 10 MS 

TNTFfl'BATFn 


1.96 


- 2.55 M/S 


2.18 M/S | 


| | 20 MS 


4.12 


- 5.10 M/S 


4.53 M/S | 


| | 30 MS 


5.73 


- 7.01 M/S 


6.61 M/S | 


| | 40 - 70 MS 


6.27 


- 7.64 M/S 


7.12- 7.28 M/S | 


| MAXIMUM MIDSAGGITAL 
| PLANE ROTATION 


66 


- 82 DEG. 


71.71 deg. | 


| ROTATION ANGLE DECAY TIME 
|FROM PEAK TO ZERO 


58 


- 67 MS 


59.52 MS | 


| MAXIMUM MOMENT ABOUT 
| OCCIPITAL CONDYLE 


73.0 


- 88.0 NM 


86.27 NM | 


| POSITIVE MOMENT DECAY TIME 
|FROM PEAK TO ZERO 


49 


- 64 MS 


53.84 MS | 


|TIME OF MAXIMUM ROTATION 
(AFTER MAXIMUM MOMENT ' 


2 


- 16 MS- 


10.16 MS | 



TEST MEETS SPECIFICATIONS. 
TECHNICIAN 




RUN NUMBER: 092703.1903;! 
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TRANSPORTATION RESEARCH CENTER INC. 

PART 572B LUMBAR FLEXION TEST 

SID HIII 

CAL DATE: 23-Sep-03 
TRC, INC. TEST NO: LF05508C SID/HIII SN 055 TORSO FLEX CAL 08 



TEST PARAMETER 


SPECIFICATION 


TEST RESULTS 


TEMPERATURE 


18.9- 25.6° C 


21.2 °C 


RELATIVE HUMIDITY 


10-70% 


51% 


FORCE AT DEC FLEXION 


-27-27N 


ON 


FORCE AT 20 DEG OF FLEXION 


98- 151 N 


129.0 N 


FORCE AT 30 DEG OF FLEXION 


151- 205 N 


169.0 N 


FORCE AT 40 DEG OF FLEXION 


205 - 258 N 


206.8 N 


NET RETURN ANGLE AFTER 3 
MINUTES 


<12° 


3° 



TEST MEETS SPECIFICATIONS 



TECHNICIAN 



/f X ^yC^^ 
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TT 



Transportation Research Center Inc. 

572B Abdomen Compression Test 

SID HIII Serial No. 055 Calibration No. 08 - 4 

Test Date 02/28/2003 



Test Parameter 

Temperature 

Relative Humidity 

Displacement Rate 

Data Within Required Corridor 



Specification Test Results Pass 

18.9-25.5 °C 21.1 °C Yes 



10-70 % 



Yes 



52 % 



6.35 - 8.89 mm/s 6.8 - 7.9 mm/s 



Yes 



Yes 



Yes 



Yes 



Comments: 




Approved 



f/.tuC&L 



09.23.2003 15:52:58 45 
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Transportation Research Center Inc. 

572B Abdomen Compression Test 

SID HIII Serial No. 055 Calibration No. 08 - 4 

Test Date 02/28/2003 
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TRANSPORTATION RESEARCH CENTER INC. 
THORACIC SHOCK ABSORBER TESTS 
SIDE IMPACT DUMMY 



15-SEP-03 



TRC INC. 



TEST NUMBERS: DP05507A,DP05507B,DP05507C 



572F SN055 DAMPER TEST CAL07 



| TEST PARAMETER 


SPECIFICATION 


TEST RESULTS | 


| TEMPERATURE 


18.9 - 25.5 C 


21.1 DEC C | 


| RELATIVE HUMIDITY 


10 - 70 % 


65.0 7. | 


| VELOCITY 


FORCE 


667 - 925 N 


806 N | 


| 2.74 M/S 


DISPLACEMENT 


29.7 - 34.5 MM 


29.8 MM | 


| VELOCITY 


FORCE 


1706 - 2072 N 


1858 N | 


| 4.24 M/S 


DISPLACEMENT 


31.6 - 37.2 MM 


32.8 MM | 


| VELOCITY 


FORCE 


4116 - 4880 N 


4562 N | 


| 6.38 M/S 


DISPLACEMENT 


33.5 - 39.8 MM 


36.0 MM | 



DAMPER SETTING =6.5 
TEST MEETS SPECIFICATIONS 
TECHNICI 




RUN NUMBER: 091503.1426;! 
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TRANSPORTATION RESEARCH CENTER INC. 
LATERAL THORAX IMPACT TEST 
SIDE IMPACT DUMMY 
LEFT SIDE CONFIGURATION 



23-SEP-03 



TRC INC. 



TEST NO: STL05508 



SID/H3 SN055 L. THORAX CAL08 



| TEST PARAMETER | SPECIFICATION | TEST RESULTS | 
| | (ABSOLUTE VALUE) | | 

| TEMPERATURE | 18.9 - 25.5 C I 21.1 DEC C | 


| RELATIVE HUMIDITY | 10 - 70 % | 41.0 % | 


| PENDULUM VELOCITY | 4.27 - 4.33 M/S | 4.29 M/S | 


| PEAK ACCELERATION: | | | 
| UPPER RIB BAR j 37 - 46 G j 40.9 G | 


| PEAK ACCELERATION: | | | 
| LOWER RIB BAR | 37 - 46 G j 39.8 G | 


| PEAK ACCELERATION: | | | 
| LOWER THORACIC SPINE | 15 - 22 G j 19.3 G I 



TEST MEETS SPECIFICATIONS 
TECHNICIAN 



PECIFICATIONS i, 



RUN NUMBER: 092703.1924;! 
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TRANSPORTATION RESEARCH CENTER INC. 
LATERAL PELVIS IMPACT TEST 
SIDE IMPACT DUMMY 
LEFT SIDE CONFIGURATION 



23-SEP-03 



TRC INC. 



TEST NO: SPL05508 



SID/H3 SN055 LEFT PELVIS CAL08 



| TEST PARAMETER | SPECIFICATION | TEST RESULTS | 

I (ABSOLUTE VALUE) j 

| TEMPERATURE | 18.9 - 25.5 C | 21.1 DEC C | 


| RELATIVE HUMIDITY | 10 - 70 % 40.0 % | 


| PENDULUM VELOCITY | 4.27 - 4.33 M/S | 4.27 M/S | 


| PEAK PELVIC ACCELERATION | 40 - 60 G | 44.2 G | 


| TIME ABOVE 20 G LEVEL | 3 - 7 MS | 6.0 MS | 


| IS ACCELERATION CURVE | | | 
| UNIMODAL? | YES | YES | 



TEST MEETS SPECIFICATIONS 
TECHNICIAN 






RUN NUMBER: 092703.1916;! 
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Calibration Test Results 

Pre-Test 

SID HHI: 906 

Configured for Left Side Impact 



External Dimensions: 
Lateral Head Drop Test: 
Lateral Neck Test: 
Lateral Thorax Impact Test: 
Lumbar Flexion Test: 
Abdominal Compression Test: 
Pelvis Impact Test: 
Thoracic Shock Absorber Test: 



The dummy passed all external dimension requirements. 
The head passed all lateral drop test requirements. 
The neck passed all impact test requirements. 
The thorax passed all impact test requirements. 
The dummy met the lumbar flexion test requirements. 
The abdomen met the compression test requirements. 
The lateral pelvis passed all impact test requirements. 
The thoracic shock absorber passed all test requirements. 
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Transportation Research Center Inc. 

SID/HIII Dummy 

External Dimensions 

Serial No. 906 Calibration No. 02 



Test Parameter 


Dimension 


Specification 


Results 


Pass 


Seated Height 


SH 


889.0 


- 


909.3 


mm 


901 mm 


Yes 


Rib Height 


RH 


501.7 


- 


520.7 


mm 


511 mm 


Yes 


Hip Pivot Height 


HP 


99.1 REF 


mm 


99.1 mm 




Rib From Backline 


RD 


228.6 


- 


241.3 


mm 


229 mm 


Yes 


Knee Pivot From Backline 


KH 


510.5 


- 


525.8 


mm 


513 mm 


Yes 


Knee Pivot From Floor 


KV 


490.2 


- 


505.5 


mm 


496 mm 


Yes 


Hip Width 


HW 


355.6 


- 


391.2 


mm 


370 mm 


Yes 


Top Rib Width From C\L 


RW-1 


165.1 


- 


180.3 


mm 


172 mm 


Yes 


Bottom Rib Width From C\L 


RW-2 


165.1 


- 


180.3 


mm 


173 mm 


Yes 


Difference Between Top 
Bottom Rib Width from C\L 


& 




<= 


2.5 


mm 


1.0 mm 


Yes 



Technician 




Approved 
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TRC INC. 



TRANSPORTATION RESEARCH CENTER INC. 
LATERAL HEAD DROP TEST 
HYBRIDIII SID DUMMY 12-SEP-03 

LEFT SIDE CONFIGURATION 
TEST NO. HDL90602 572M SID/HIII SN906 HEAD CAL02 



| TEST PARAMETER 
| TEMPERATURE 


SPECIFICATION 
18.9 - 25.6 deg. C 


TEST RESULTS | 
21.11 deg. C | 


| RELATIVE HUMIDITY 


10 - 70 % 


62.00 X | 


IPEAK 

I RESULTANT ACCELERATION 


120 - 150 G . 


131.10 G | 


IPEAK 

I LONGITUDINAL ACCELERATION 


15 G MAX 


8.74 G | 


|IS ACCELERATION CURVE 
I UNIMODAL? 


YES 


YES | 



TEST MEETS SPEQ 
TECHNICIAN 



ATIONS 




RUN NUMBER: 100203.0721;! 
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TRC INC. 



TRANSPORTATION RESEARCH CENTER INC. 
LATERAL NECK TEST 
HYBRIDIII SID DUMMY ll-SEP-03 

LEFT SIDE CONFIGURATION 
TEST NO. NFL90602 572M SID/H3 SN906 NECK CAL02 



| TEST PARAMETER 


SPECIFICATION 


TEST RESULTS | 


| TEMPERATURE 


20.6 - 


•22.2 deg. C 


21.11 deg. C | 


| RELATIVE HUMIDITY 


10 


- 70 % 


62.00 % | 


| IMPACT VELOCITY 


6.89 


- 7.13 M/S 


6.99 M/S | 


| | 10 MS 

TMTFPPATFn 


1.96 


- 2.55 M/S 


2.46 M/S | 


1 | 20 MS 
1 Wl nPTTV -. 


4.12 


-5.10 M/S 


4.84 M/S | 


j | 30 MS 


5.73 


- 7.01 M/S 


6.70 M/S | 


| | 40 - 70 MS 


6.27 


-7.64 M/S 


7.12- 7.23 M/S | 


| MAXIMUM MIDSAGGITAL 
| PLANE ROTATION 


66 


- 82 deg. 


68.66 deg. j 


| ROTATION ANGLE DECAY TIME 
|FROM PEAK TO ZERO 


58 


- 67 MS 


61.12 MS | 


| MAXIMUM MOMENT ABOUT 
| OCCIPITAL CONDYLE 


73 


- 88 NM 


78.20 NM | 


| POSITIVE MOMENT DECAY TIME 
|FROM PEAK TO ZERO 


49 


- 64 MS 


54.56 MS | 


ITIME OF MAXIMUM ROTATION 
| AFTER MAXIMUM MOMENT 


2 


- 16 MS 


8.80 MS | 



TEST MEETS SPECIFICATIONS 
TECHNICI 




RUN NUMBER: 100203.0721;! 
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TRANSPORTATION RESEARCH CENTER INC. 
THORACIC SHOCK ABSORBER TESTS 
SIDE IMPACT DUMMY 



12-SEP-03 



TRC INC. 



572F SN906 DAMPER TEST CAL02 



TEST NUMBER: DP90602A, DP90602B, DP90602C 



| TEST PARAMETER 
| TEMPERATURE 


SPECIFICATION 
18.9 - 25.5 C 


TEST RESULTS | 
21.1 DEC C | 


| RELATIVE HUMIDITY 


10 - 


70 X 


63.0 % | 


| VELOCITY 


FORCE 


667 - 


925 N 


806 N | 


| 2.75 M/S 


DISPLACEMENT 


29.7 - 


34.5 MM 


29.9 MM | 


| VELOCITY 


FORCE 


1706 - 


2072 N 


1929 N | 


| 4.24 M/S 


DISPLACEMENT 


31.6 - 


37.2 MM 


34.1 MM | 


| VELOCITY 


FORCE 


3824 - 


4542 N 


4480 N | 


| 6.17 M/S 


DISPLACEMENT 


33.3 - 


39.6 MM 


36.3 MM | 



DAMPER SETTING =6.0 
TEST MEETS SPECIFICATIONS 
TECHNICIAN 



SPECIFICATIONS y 
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TRANSPORTATION RESEARCH CENTER INC. 
LATERAL THORAX IMPACT TEST 
SIDE IMPACT DUMMY 
LEFT SIDE CONFIGURATION 



15-SEP-03 



TRC INC. 



TEST NO: STL90602 



SID/HIII SN906 L. THORAX CAL02 



| TEST PARAMETER | SPECIFICATION | TEST RESULTS | 
| | (ABSOLUTE VALUE) | | 

| TEMPERATURE | 18.9 - 25.5 C | 21.1 DEG. C | 


| RELATIVE HUMIDITY | 10 - 70 % | 54.0 % | 


| PENDULUM VELOCITY | 4.21 - 4.33 M/S | 4.26 M/S | 


| PEAK ACCELERATION: | | | 
| UPPER RIB BAR | 37 - 46 G | 37.5 G | 


| PEAK ACCELERATION: | | | 
| LOWER RIB BAR | 37 - 46 G j 37.8 G | 


| PEAK ACCELERATION: | I 
| LOWER THORACIC SPINE | 15 - 22 G | 16.1 G | 



TEST MEETS SPECIFICATIONS 
TECHNICIAN 






RUN NUMBER: 100203.0724;! 
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TRANSPORTATION RESEARCH CENTER INC. 
LATERAL PELVIS IMPACT TEST 
SIDE IMPACT DUMMY 
LEFT SIDE CONFIGURATION 



15-SEP-03 



TRC INC. 



TEST NO: SPL90602 



SID/HIII SN906 L. PELVIS CAL02 



| TEST PARAMETER | SPECIFICATION | TEST RESULTS | 
| I (ABSOLUTE VALUE) | | 

| TEMPERATURE | 18.9 - 25.5 C | 21.1 DEC C | 


| RELATIVE HUMIDITY | 10 - 70 1 | 55.0 % | 


| PENDULUM VELOCITY | 4.21 - 4.33 M/S | 4.28 M/S | 


| PEAK PELVIC ACCELERATION | 40 - 60 G | 52.6 G | 


| TIME ABOVE 20 G LEVEL | 3 - 7 MS | 6.0 MS | 


| IS ACCELERATION CURVE | | I 
| UNIMODAL? | YES | YES | 



TEST MEETS SPECIFICATIONS 
TECHNICIAN 



PC/. <?V^&^ 



RUN NUMBER: 100203.0723;! 
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Calibration Test Results 

Post-Test 

SID HIE: 055 



External Dimensions: 
Lateral Head Drop Test: 
Lateral Neck Test: 
Lateral Thorax Impact Test: 
Thoracic Shock Absorber Test: 
Lumbar Flexion Test: 
Abdominal Compression Test: 
Pelvis Impact Test: 



The dummy passed all external dimension requirements. 
The head passed all lateral drop test requirements. 
The neck passed all impact test requirements. 
The thorax passed all impact test requirements. 
The thoracic shock absorber was not tested at this time. 
The dummy met the lumbar flexion test requirements. 
The abdomen met the compression test requirements. 
The lateral pelvis passed all impact test requirements. 
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Transportation Research Center Inc. 

SID/fflll Dummy 

External Dimensions 

Serial No. 055 Calibration No. 09 



Test Parameter 


Dimension 


Specification 


Results 


Pass 


Seated Height 


SH 


889.0 - 909.3 


mm 


909 mm 


Yes 




Rib Height 


RH 


501.7 - 520.7 


mm 


511 mm 


Yes 




Hip Pivot Height 


HP 


99.1 REF 


mm 


99.1 mm 






Rib From Backline 


RD 


228.6 - 241.3 


mm 


223 mm 


No 


* 


Knee Pivot From Backline 


KH 


510.5 - 525.8 


mm 


525 mm 


Yes 




Knee Pivot From Floor 


KV 


490.2 - 505.5 


mm 


492 mm 


Yes 




Hip Width 


HW 


355.6 - 391.2 


mm 


366 mm 


Yes 




Top Rib Width From C\L 


RW-1 


165.1 - 180.3 


mm 


171 mm 


Yes 




Bottom Rib Width From C\L 


RW-2 


165.1 - 180.3 


mm 


172 mm 


Yes 




Difference Between Top 
Bottom Rib Width from C\L 


& 


<= 2.5 


mm 


1.0 mm 


Yes 





Test Does Not Meet Specifications 



Technician 




Approved 
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Transportation Research Center Inc. 

572M Left Left Lateral Head Test 

SID HIII Serial No. 055 Calibration No. 09 - 1 

Test Date 10/07/2003 



Test Parameter 


Specification 


Test Results 


Pas; 


Temperature 


18.9-25.6 °C 


21.1 °C 


Yes 


Relative Humidity 


10-70 % 


31 % 


Yes 


Peak Resultant Acceleration 


115-150 g 


132.3 g 


Yes 


Peak Longitutinal Acceleration 


15 gMax 


7.8 g 


Yes 


Is Acceleration Curve Unimodal? 


Yes 


Yes 


Yes 



Comments: 



Technician 




Approved 



10.07.2003 07:05:10 609 
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Transportation Research Center Inc. 

572M Left Left Lateral Head Test 

SID HIII Serial No. 055 Calibration No. 09 - 1 

Test Date 10/07/2003 

Head X-Axis 
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Filter Class: 1000 
Max: 7.8 g at 2.2 ms 
Min: -1.5 g at 4.1 ms 
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Head Y-Axis 
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Filter Class: 1000 
Max: 74.0 g at 2.5 ms 
Min: -1.2 g at 6.6 ms 
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Filter Class: 1000 
Max: 109.6 g at 2.6 ms 
Min: -0.5 g at 7.6 ms 
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Head Resultant 
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Filter Class: 1000 
Max: 132.3 g at 2.5 ms 
Min: 0.0 g at 2.9 ms 



-1 o 1 



Time (ms) 
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Transportation Research Center Inc. 

572M Left Lateral Neck Test 

SID HIII Serial No. 055 Calibration No. 09 - 1 

Test Date 10/07/2003 



_, 


Test Parameter 


Specification 


Test Results 


Pas; 




Temperature 


20.6-22.2 °C 


21.7 °C 


Yes 




Relative Humidity 


10-70 % 


30 % 


Yes 




Impact Velocity 


6.89-7.13 m/s 


7.06 m/s 


Yes 




Integrated Pendulum Velocity 
10 ms 


1.96-2.55 m/s 


2.32 m/s 


Yes 




20 ms 


4.12-5.10 m/s 


4.66 m/s 


Yes 




30 ms 


5.73-7.64 m/s 


6.65 m/s 


Yes 




40 - 70 ms 


6.27 - 7.64 m/s 


7.19 -7.33 m/s 


Yes 




Peak D Plane Rotation 


66-82 ° 


70.6 ° 


Yes 




Rotation Decay Time 
To 0° From Peak Angle 


58-67 ° 


59.8 ° 


Yes 




Peak Moment About Occipital 
Condyles 


73.0 - 88.0 N-m 


83.43 N-m 


Yes 




Moment Decay Time 

To N-m From Peak Moment 


49 - 64 ms 


54.56 ms 


Yes 




Time Between Peak Rotation 
and Peak Moment 


2-16 ms 


11.04 ms 


Yes 



Comments: 



Technician 




Approved 



10.07.2003 07:28:54 500 
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Transportation Research Center Inc. 

572M Left Lateral Neck Test 

SID HIII Serial No. 055 Calibration No. 09 - 1 

Test Date 10/07/2003 

Pendulum Deceleration 
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Filter Class: 180 
Max: 27.5 g at 9.0 ms 
Min: -3.6 g at 42.5 ms 
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Beta Rotation (at base of neck) 



Filter Class: 60 

Max: 25.5° at 61.8 ms 

Min: -12.3° at 147.6 ms 
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Theta Rotation (at occipital condyles) 
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Filter Class: 60 

Max: 45.2 ° at 57.7 ms 

Min: -16.7° at 160.9 ms 
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Total Head Rotation Time (ms) 
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Filter Class: 60 

Max: 70.6 ° at 59.2 ms 

Min: -28.2° at 156.6 ms 
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Transportation Research Center Inc. 

572M Left Lateral Neck 

SID HIII Serial No. 055 Calibration No. 09 - 1 

Test Date 10/07/2003 

Neck Y-Axis Force 



o 
■— 

o 



nso- 














































1000- 














































750- 














































sno. 










XI 


X 


































250- 


















\ 


\ ,__ 


























0- 






r 








































-?S0- 














































-500- 


— »— 


— t— 


— i— 


— 4— 


— t- 


— »- 


-*— 


-*- 


— t- 


-t— 


— t— 


— t— 


— t— 


-♦- 


-t- 


— t- 


-♦- 


— ♦- 


— (— 


— t— 


— t— 


, 



Filter Class: CFC 1000 
Max: 979.9 N at 52.2 ms 
Min: -358.2 N at 146.6 ms 



-20-10 10 20 30 40 50 60 70 80 90 100110120130140150 160 170180 190 200 

Neck Y-Axis Force (filtered for moment calculation) 
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Filter Class: CFC 600 
Max: 979.5 N-m at 52.2 ms 
Min: -357.8 N-m at 146.7 m 
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Neck X-axis Moment 
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Filter Class: CFC 600 
Max: 67.3 N-m at 48.2 ms 
Min: -21.2 N-m at 9.9 ms 



-20-10 10 20 30 40 50 60 70 80 90 100 110120 130140 150 160 170180 190 200 

Moment About the Occipital Condyles (X-Axis) ^ ^ 



E 

Z 

a 
3 
o* 
- 

o 



so 














































60 














/ 


^-N 


> 




























<10 












/ 






\ 




























"'O 












/ 








\ 


























o 














































"'O 






V. 


/ 






































40- 


-t— 


-*- 


— t- 


— »- 


— t- 


— t- 


— 1- 


— t- 


— t— 


, 


— t— 


-t- 


— t— 


-t- 


— t— 


— t- 


-*- 


— t- 


— 1— 


— t— 


-t- 


— t— 



Filter Class: 600 
Max: 83.4° at 48.2 ms 
Min: -26.3° at 148.4 ms 



-20-10 10 20 30 40 50 60 70 80 90 100110120130140150 160170 180190 200 

Time (ms) 



10.07.2003 07:28:57 500 



sua 



C-73 



030924-1 



Transportation Research Center Inc. 

572F Thorax Test 
SID HIII Serial No. 055 Calibration No. 09 - 1 



Test Parameter 


Specification 


Test Results 


Pas! 


Temperature 


18.9-25.5 C 


21.7 C 


Yes 


Relative Humidity 


10-70 % 


31 % 


Yes 


Pendulum Velocity 


4.21 - 4.33 m/sec 


4.3 1 m/sec 


Yes 


Upper Rib Bar Peak Acceleration 


37 - 46 g 


38.3 g 


Yes 


Lower Rib Bar Peak Acceleration 


37-46 g 


37.2 g 


Yes 



Lower Thoracic Spine (T12) Peak 
Acceleration 



15-22 g 



17.0 g 



Yes 



Comments: 



Technician 
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Transportation Research Center Inc. 

572F Thorax Test 

SID HIII Serial No. 055 Calibration No. 09 - 1 

Test Date 10/06/2003 

Pendulum Deceleration 
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Filter Class: 1000 
Max: 20.7 g at 20.3 ms 
Min: -3.5 g at 1.1 ms 



-10 10 20 30 40 

Upper Rib Bar Acceleration 



50 60 70 80 90 100 

Time (ms) 



60 

50 

40 

30 

20 

10 



-10 

-20 

-30 



•■ 






















■• 






















•■ 




















'• 






















■• 






\ 
















•• 






\ 

















•■ 






\ / 
















■• 






w 
















1 — 




— 1 — 


— 1 — 


— 1 — 


1 


— 1 — 


1 


1— 


— 1 — 


— 1 — 



Filter Class: FIR 100 
Max: 38.3 g at 17.7 ms 
Min: -17.3 g at 25.2 ms 
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Filter Class: FIR 100 
Max: 37.2 g at 17.1 ms 
Min: -17.2 g at 25.1ms 
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Filter Class: FIR 100 
Max: 17.0 g at 22.1 ms 
Min: -3.9 g at 40.2 ms 
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Transportation Research Center Inc. 

572B Abdomen Compression Test 

SID HIII Serial No. 055 Calibration No. 09 - 1 

Test Date 10/07/2003 



Test Parameter 

Temperature 

Relative Humidity 

Displacement Rate 

Data Within Required Corridor 



Specification Test Results Pass 

18.9-25.5 °C 21.1 °C Yes 



10-70 % 



Yes 



30 % 



6.35 - 8.89 mm/s 6.8 - 7.9 mm/s 



Yes 



Yes 



Yes 



Yes 



Comments: 



Technician 



Approved 
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Transportation Research Center Inc. 

572B Abdomen Compression Test 

SID HIII Serial No. 055 Calibration No. 09 - 1 

Test Date 10/07/2003 
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TRANSPORTATION RESEARCH CENTER INC. 



PART 572B LUMBAR FLEXION TEST 



SID HIII 



CAL DATE: 07-Oct-03 



TRC, INC. TEST NO: LF05509 SID/HIII SN 055 TORSO FLEX CAL 09 



TEST PARAMETER 


SPECIFICATION 


TEST RESULTS 


TEMPERATURE 


18.9- 25.6° C 


21.1 °C 


RELATIVE HUMIDITY 


10 - 70 % 


30% 


FORCE AT DEG. FLEXION 


-27-27N 


ON 


FORCE AT 20 DEG OF FLEXION 


98- 151 N 


133.4 N 


FORCE AT 30 DEG OF FLEXION 


151- 205 N 


164.6 N 


FORCE AT 40 DEG OF FLEXION 


205 - 258 N 


200.2 N 


NET RETURN ANGLE AFTER 3 
MINUTES 


<12° 


5° 



fr> 



TEST MEETS SPECIFICATIONS 



TECHNIC 




P 



I 



m 
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Transportation Research Center Inc. 

572F Pelvis Test 
SID HIII Serial No. 055 Calibration No. 09 - 1 



Test Parameter 


Specification 


Test Results 


Pas! 


Temperature 


18.9-25.5 C 


21.1 C 


Yes 


Relative Humidity 


10-70 % 


22 % 


Yes 


Pendulum Velocity 


4.21 -4.33m/sec 


4.31 m/sec 


Yes 


Pelvis Peak Acceleration 


40-60 g 


44.6 g 


Yes 


Time Above 20 g 


3 - 7 ms 


6.00 ms 


Yes 



Unimodal requirement for 
pelvis acceleration 



Yes 



Yes 



Yes 



Comments: 



Technician 




Approved 
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Transportation Research Center Inc. 

572F Pelvis Test 

SIDfflll Serial No. 055 Calibration No. 09 - 1 

Test Date 10/06/2003 

Pendulum Deceleration 
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Filter Class: 1000 
Max: 42.7 g at 8.6 ms 
Min: -0.1 g at -92.0 ms 



Filter Class: FIR 100 
Max: 44.6 g at 8.6 ms 
Min: -9.7 g at 21.7 ms 
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Calibration Test Results 

Post-Test 

SID Hffl: 906 

Configured for Left Side Impact 



External Dimensions: 
Lateral Head Drop Test: 
Lateral Neck Test: 
Lateral Thorax Impact Test: 
Thoracic Shock Absorber Test: 
Lumbar Flexion Test: 
Abdominal Compression Test: 
Pelvis Impact Test: 



The dummy passed all external dimension requirements. 
The head passed all lateral drop test requirements. 
The neck passed all impact test requirements. 
The thorax passed all impact test requirements. 
The thoracic shock absorber was not tested at this time. 
The dummy met the lumbar flexion test requirements. 
The abdomen met the compression test requirements. 
The lateral pelvis passed all impact test requirements. 
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Transportation Research Center Inc. 

SID/Hni Dummy 

External Dimensions 

Serial No. 906 Calibration No. 03 



Test Parameter 


Dimension 


Specification 


Results 


Pass 


Seated Height 


SH 


889.0 - 909.3 


mm 


904 mm 


Yes 


Rib Height 


RH 


501.7 - 520.7 


mm 


506 mm 


Yes 


Hip Pivot Height 


HP 


99.1 REF 


mm 


99.1 mm 




Rib From Backline 


RD 


228.6 - 241.3 


mm 


229 mm 


Yes 


Knee Pivot From Backline 


KH 


510.5 - 525.8 


mm 


525 mm 


Yes 


Knee Pivot From Floor 


KV 


490.2 - 505.5 


mm 


491 mm 


Yes 


Hip Width 


HW 


355.6 - 391.2 


mm 


384 mm 


Yes 


Top Rib Width From CVL 


RW-1 


165.1 - 180.3 


mm 


178 mm 


Yes 


Bottom Rib Width From C\L 


RW-2 


165.1 - 180.3 


mm 


177 mm 


Yes 


Difference Between Top 
Bottom Rib Width from C\L 


& 


<= 2.5 


mm 


1.0 mm 


Yes 



1 



Technician 



Approved 
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Transportation Research Center Inc. 

572M Left Left Lateral Head Test 

SID HIII Serial No. 906 Calibration No. 03 - 1 

Test Date 10/07/2003 



Test Parameter 


Specification 


Test Results 


Pas; 


Temperature 


18.9-25.6 °C 


21.1 °C 


Yes 


Relative Humidity 


10-70 % 


30 % 


Yes 


Peak Resultant Acceleration 


115- 150 g 


137.2 g 


Yes 


Peak Longitutinal Acceleration 


15 g Max 


13.3 g 


Yes 


Is Acceleration Curve Unimodal? 


Yes 


Yes 


Yes 



Comments: 



Technician 



Approved 




o&W It w^fe^"" 



10.07.2003 06:19:30 604 



Em 



C-83 



030924-1 



Transportation Research Center Inc. 

572M Left Left Lateral Head Test 

SID HIII Serial No. 906 Calibration No. 03 - 1 

Test Date 10/07/2003 

Head X-Axis 
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Filter Class: 1000 
Max: 13.3 g at 2.6 ms 
Min: -2.4 g at 4.6 ms 
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Filter Class: 1000 
Max: 78.5 g at 2.7 ms 
Min: -1.2 g at 8.5 ms 
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Filter Class: 1000 
Max: 111.7 g at 2.7 ms 
Min: -0.0 g at 0.0 ms 
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Filter Class: 1000 
Max: 137.2 g at 2.7 ms 
Min: 0.0 g at 5.6 ms 
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Transportation Research Center Inc. 

572M Left Left Lateral Neck Test Test 

SID HIII Serial No. 906 Calibration No. 03 - 1 

Test Date 10/07/2003 



Test Parameter 



Specification Test Results 



Pass 



Temperature 

Relative Humidity 

Impact Velocity 

Integrated Pendulum Velocity 
10 ms 
20 ms 
30 ms 
40 - 70 ms 

Peak D Plane Rotation 

Rotation Decay Time 
To 0° From Peak Angle 

Peak Moment About Occipital 
Condyles 

Moment Decay Time 

To N-m From Peak Moment 

Time Between Peak Rotation 
and Peak Moment 



20.6-22.2 °C 


21.7 °C 


Yes 


10 - 70 % 


30 % 


Yes 


6.89-7.13 m/s 


. 7.06 m/s 


Yes 


1.96-2.55 m/s 


2.10 m/s 


Yes 


4.12-5.10 m/s 


4.56 m/s 


Yes 


5.73 - 7.64 m/s 


6.56 m/s 


Yes 


6.27 - 7.64 m/s 


7.11 -7.23 m/s 


Yes 


66-82 ° 


68.9 ° 


Yes 


58-67 ° 


61.6 ° 


Yes 


73.0 - 88.0 N-m 


75.61 N-m 


Yes 


49 - 64 ms 


56.32 ms 


Yes 


2-16 ms 


10.56 ms 


Yes 



Comments: 



Technician 




Approved 
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Transportation Research Center Inc. 

572M Left Left Lateral Neck Test Test 

SID fflll Serial No. 906 Calibration No. 03 - 1 

Test Date 10/07/2003 

Pendulum Deceleration 
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Filter Class: 180 
Max: 28.1 g at 9.8 ms 
Min: -3.3 g at 42.7 ms 
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Filter Class: 60 

Max: 25.7 ° at 64.6 ms 

Min: -13.3° at 152.8 ms 
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Filter Class: 60 

Max: 43.2 ° at 58.2 ms 

Min: -15.3° at 163.0 ms 
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Filter Class: 60 

Max: 68.9° at 59.1ms 

Min: -28.1° at 157.3 ms 
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Transportation Research Center Inc. 

572M Left Left Lateral Neck Test 

SID HIII Serial No. 906 Calibration No. 03 - 1 

Test Date 10/07/2003 

Neck Y-Axis Force 
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Filter Class: CFC 1000 
Max: 950.3 N at 53.2 ms 
Min: -350.8 N at 149.6 ms 
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Filter Class: CFC 600 
Max: 949.6 N-m at 53.4 ms 
Min: -350.3 N-m at 148.5 m 
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Filter Class: CFC 600 
Max: 59.2 N-m at 48.5 ms 
Min: -23.8 N-m at 7.6 ms 
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Filter Class: 600 
Max: 75.6 ° at 48.6 ms 
Min: -24.4° at 150.9 ms 



-20-10 10 20 30 40 50 60 70 80 90 100110120130140150 160170180190200 

Time (ms) 



10.07.2003 06:45:45 483 



una 



C-87 



030924-1 



Transportation Research Center Inc. 

572F Left Side Thorax Test 
SID HIII Serial No. 906 Calibration No. 03 - 1 



Test Parameter 


Specification 


Test Results 


Pass 


Temperature 


18.9-25.5 C 


21.1 C 


Yes 


Relative Humidity 


10-70 % 


31 % 


Yes 


Pendulum Velocity 


4.21 - 4.33 m/sec 


4.32 m/sec 


Yes 


Upper Rib Bar Peak Acceleration 


37 - 46 g 


42.6 g 


Yes 


Lower Rib Bar Peak Acceleration 


37-46 g 


43.3 g 


Yes 



Lower Thoracic Spine (T12) Peak 
Acceleration 



15 - 22 g 



19.7 g 



Yes 



Comments: 



Technician 




Approved 
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Transportation Research Center Inc. 

572F Left Side Thorax Test 

SID fflll Serial No. 906 Calibration No. 03 - 1 

Test Date 10/07/2003 

Pendulum Deceleration 
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Filter Class: 1000 
Max: 21.5 g at 20.6 ms 
Min: -1.1 g at 1.3 ms 
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Filter Class: FIR 100 
Max: 42.6 g at 18.1ms 
Min: -16.3 g at 24.9 ms 
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Filter Class: FIR 100 
Max: 43.3 g at 18.0 ms 
Min: -15.8 g at 24.9 ms 
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Filter Class: FIR 100 
Max: 19.7 g at 23.0 ms 
Min: -5.4 g at 51.2 ms 
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Transportation Research Center Inc. 

5 72B Abdomen Compression Test 

SID HIII Serial No. 906 Calibration No. 03 - 1 

Test Date 10/06/2003 



Test Parameter 

Temperature 

Relative Humidity 

Displacement Rate 

Data Within Required Corridor 



Specification Test Results Pass 

18.9-25.5 °C 21.4 °C Yes 



10-70 % 



Yes 



30 % 



6.35 - 8.89 mm/s 7.2 - 8.0 mm/s 



Yes 



Yes 



Yes 



Yes 



Comments: 




ci an 



Approved 



¥ ( JLu. 
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Transportation Research Center Inc. 

572B Abdomen Compression Test 

SID HIII Serial No. 906 Calibration No. 03 - 1 

Test Date 10/06/2003 
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TRANSPORTATION RESEARCH CENTER INC. 

PART 572B LUMBAR FLEXION TEST 

SID HIII 

CAL DATE: 07-Oct-03 
TRC, INC. TEST NO: 906C03TF1 SID/HIII SN 906 TORSO FLEX CAL 03 



TEST PARAMETER 


SPECIFICATION 


TEST RESULTS 


TEMPERATURE 


1 8.9- 25.6° C 


21.1 °C 


RELATIVE HUMIDITY 


10-70% 


31% 


FORCE AT DEC FLEXION 


-27 - 27 N 


ON 


FORCE AT 20 DEG OF FLEXION 


98- 151 N 


137.8 N 


FORCE AT 30 DEG OF FLEXION 


151- 205 N 


173.5 N 


FORCE AT 40 DEG OF FLEXION 


205 - 258 N 


240.2 N 


NET RETURN ANGLE AFTER 3 
MINUTES 


<12° 


7° 



TEST MEETS SPECIFICATIONS 
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Transportation Research Center Inc. 

572F Left Side Pelvis Test 
SID fflll Serial No. 906 Calibration No. 03 - 1 



Test Parameter 

Temperature 
Relative Humidity 
Pendulum Velocity 
Pelvis Peak Acceleration 

Time Above 20 g 

Unimodal requirement for 
pelvis acceleration 



Specification Test Results Pass 



18.9-25.5 C 

10-70 % 

4.21 -4.33m/sec 

40-60 g 

3 - 7 ms 

Yes 



21.1 C 



31 % 



4.31 m/sec 



45.8 g 



5.92 ms 



Yes 



Yes 



Yes 



Yes 



Yes 



Yes 



Yes 



Comments: 



Technician 




Approved 



O°oo*< /( JsZZ* 
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Transportation Research Center Inc. 

572F Left Side Pelvis Test 

SID fflll Serial No. 906 Calibration No. 03 - 1 

Test Date 10/07/2003 

Pendulum Deceleration 



40- 
30 




























A 


















''O 






' \ 


















10 




J 




















A 




^ 




















10- 


i 


i 






—t — 


— ■ — i — 


—t — 


i 


i 


i 


— >— 



-10 10 20 

Pelvis Acceleration 



30 



40 



50 



60 



70 



80 



90 



Time (ms) 



-10 10 20 30 40 

Lower Rib Bar Acceleration 



50 



60 



70 



80 



90 



Time (ms) 



Filter Class: 1000 
Max: 40.1 g at 12.3 ms 
Min:-0.1 g at -90.9 ms 
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Filter Class: FIR 100 
Max: 45.8 g at 12.2 ms 
Min:-8.2g at 18.6 ms 
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Transportation Research Center Inc. 



SID HIII Pre-Use Inspection 



Type: SID HIII 



S/N: 055 



Mfr: ASTC 



Test Date: 09/24/03 



Proj./Seg. No.: 20020455-2010 



Test Eng.: Walt Dudek 



ITEM 


PRE-USE 


HEAD: 




Head Ballast Condition 


X 


Accel. Mount Bolts and Cables 


X 


Skull Cap Bolts 


X 


Head Skin Condition 


X 


Accel. Cable Exit (left or right) 


(Left) 


(Right) 

N/A 


NECK: 




Rubber Condition and Separation From End Caps 


X 


THORAX: Left side configuration 




Stacked Shoulder Foams and Bolts 


X 


* Rib Cage Spring and Support Assembly 


X 


* Rib Cage Bolts 


X 


* Damper Rear Attachment Ring, Pivot Pins, and Bracket 


X 


* Location and Adjustment of Chest Pot Bracket and Collars 


X 


* Chest Pot Rod End Nuts and Eyebolt 


X 


Arm Foam Orientation 


X 


Thorax/Lumbar Spine Bolts 


X 


PELVIS: 




Tightness and Alignment of H-Point Tool Insert 


X 


* Hips Range of Motion and l-2g Adjustment (before calibration only) 


X 


Upper Femur Bolt Adjustment and Position 


X 


Check Spine Kits (Yellow tape = Kits/No tape = No kits) 


(With) 
X 


(Without) 


LEGS AND FEET: 




Femur Load Cell Bolts (30 ft/lbs) 


X 


Breakaway Femur Bolts 


X 


Knee Joint Function and Range of Motion 


X 


Leg Skin Condition and Position 


X 


Ankle Range of Motion 


X 


Foot Condition 


X 


OTHER: 




Cleanliness 


X 


Target Position 


X 


Clothes 


X 


Shoes 


X 


Knee & Ankle One G Joint Adjustments 


X 



Inspection Completed By: J. Clarridge 



Date: 



09/23/03 
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Transportation Research Center Inc. 



SID HIII Pre-Use Inspection 



Type: SID Hin 



S/N: 906 



Mfr: Unknown 



Test Date: 09/24/03 



Proj./Seg. No.: 20020455-2010 



Test Eng.: Walt Dudek 



ITEM 


PRE-USE 


HEAD: 




Head Ballast Condition 


X 


Accel. Mount Bolts and Cables 


X 


Skull Cap Bolts 


X 


Head Skin Condition 


X 


Accel. Cable Exit (left or right) 


(Left) 


(Right) 

N/A 


NECK: 




Rubber Condition and Separation From End Caps 


X 


THORAX: Left side configuration 




Stacked Shoulder Foams and Bolts 


X 


* Rib Cage Spring and Support Assembly 


X 


* Rib Cage Bolts 


X 


* Damper Rear Attachment Ring, Pivot Pins, and Bracket 


X 


* Location and Adjustment of Chest Pot Bracket and Collars 


X 


* Chest Pot Rod End Nuts and Eyebolt 


X 


Arm Foam Orientation 


X 


Thorax/Lumbar Spine Bolts 


X 


PELVIS: 




Tightness and Alignment of H-Point Tool Insert 


X 


* Hips Range of Motion and l-2g Adjustment (before calibration only) 


X 


Upper Femur Bolt Adjustment and Position 


X 


Check Spine Kits (Yellow tape = Kits/No tape = No kits) 


(With) 
X 


(Without) 


LEGS AND FEET: 




Femur Load Cell Bolts (30 ft/lbs) 


X 


Breakaway Femur Bolts 


X 


Knee Joint Function and Range of Motion 


X 


Leg Skin Condition and Position 


X 


Ankle Range of Motion 


X 


Foot Condition 


X 


OTHER: 




Cleanliness 


X 


Target Position 


X 


Clothes 


X 


Shoes 


X 


Knee & Ankle One G Joint Adjustments 


X 



Inspection Completed By: J. Clarridge 



Date: 



09/23/03 
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Transportation Research Center Inc. 



Type: SID Hffl 



S/N: 055 



Mfr: 



ASTC 



SID HIII Post-Use Inspection 
Test Date: 09/24/03 



Proj./Seg. No.: 20020455-2010 



Test Eng.: Walt Dudek 



ITEM 


POST-USE 


HEAD: 




Head Skin Condition 


X 


Head Ballast Condition 


X 


NECK: 




Rubber Condition and Separation From End Caps 


X 


THORAX: Left side configuration 




Jacket Condition 


X 


Arm Foam Condition 


X 


Damper and Chest Pot Movement and Condition 


X 


Rib Cage Spring and Support Assembly Condition 


X 


Rib Wrap Condition 


X 


Abdomen condition 


X 


Thorax/Lumbar Spine Bolts 


X 


Lumbar Spine Condition and Separation From End Caps 


X 


PELVIS: 




Illiac Crest bone 


X 


Flesh Condition 


X 


Hip Range of Motion 


X 


LEGS AND FEET: 




Knee Skins and Castings Condition 


X 


Leg Skin Condition 


X 


Foot Condition 


X 


Knee Joint Range of Motion 


X 


Ankle Range of Motion 


X 



NOTES : No damage to report. 



Inspection Completed By: J. Clarridge 



Date: 10/02/03 
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Transportation Research Center Inc. 



SID HIII Post-Use Inspection 



Type: SID MI 



S/N: 906 



Proj./Seg. No.: 20020455-2010 



Mfr: Unknown 



Test Date: 09/24/03 



Test Eng.: Walt Dudek 



ITEM 


POST-USE 


HEAD: 




Head Skin Condition 


X 


Head Ballast Condition 


X 


NECK: 




Rubber Condition and Separation From End Caps 


X 


THORAX: Left side configuration 




Jacket Condition 


X 


Arm Foam Condition 


X 


Damper and Chest Pot Movement and Condition 


X 


Rib Cage Spring and Support Assembly Condition 


X 


Rib Wrap Condition 


X 


Abdomen condition 


X 


Thorax/Lumbar Spine Bolts 


X 


Lumbar Spine Condition and Separation From End Caps 


X 


PELVIS: 




Illiac Crest bone 


X 


Flesh Condition 


X 


Hip Range of Motion 


X 


LEGS AND FEET: 




Knee Skins and Castings Condition 


X 


Leg Skin Condition 


X 


Foot Condition 


X 


Knee Joint Range of Motion 


X 


Ankle Range of Motion 


X 


NOTES: No damage to report. 















Inspection Completed By: J. Clarridge 



Date: 10/02/03 
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Appendix D 
Test Equipment List and Calibration Information 



D-l 030924-1 



Accelerometers: 



Sign Convention 
SAEJ211 MAR95 



+X: Forward 
+Y: Rightward 
+Z: Downward 



Potentiometers: 



+Chest longitudinal deflection: Outward 



+Chest lateral deflection: 
+Seat belt displacement: 
+Seat belt extension: 
+Knee slider displacement: 



Rotation potentiometers: 

+About the X-axis: 

+About the Y-axis: 
+ About the Z-axis: 



Rightward 

Outward 

Elongation 

Distance between femur and tibia 

increased (in relation to a seated 

dummy) 



Left foot-eversion 
Right foot-inversion 
Left/right foot-dorsiflexion 
Left foot-internal 
Right foot-external 



Load cells: 



+Femur force: Tension 
+Seat belt force: Tension 
+Barrier force: Tension 



Neck load cells: 



+X force: Head pushed rearward 

+Y force: Head pushed leftward 

+Z force: Head pulled upward (tension on neck) 

+X moment: Left ear rotating toward left shoulder 

+Y moment: Chin rotating toward chest 

+Z moment: Chin rotating toward left shoulder 



Tibia load cells: 



+X force: Ankle forward, knee rearward 

+Y force: Ankle rightward, knee leftward 

+Z force: Tension 

+X moment: Bottom of tibia moving leftward 

+Y moment: Bottom of tibia moving rearward 
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Sign Convention. Cont'd. 
SAEJ211 MAR95 



Lumbar load cells: +X force: Chest rearward, pelvis forward 

+Y force: Chest leftward, pelvis rightward 

+Z force: Chest upward, pelvis downward 

+X moment: Left shoulder toward left hip 

+Y moment: Sternum toward front of legs 

+Z moment: Right shoulder forward, left shoulder rearward 
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Frequency Response Classes 
SAEJ211MAR95 



Typical Test Measurements Channel Class 

Vehicle Structural Accelerations for use in: 

Total vehicle comparison 60 

Collision simulation input 60 

Component analysis 600 

Integration for velocity or displacement 180 

Barrier Face Forces 60 

Belt Restraint System Loads 60 

Anthropomorphic Test Device 

Head accelerations (linear and angular) 1 000 

Neck 
Forces 
Moments 
Thorax 

Spine accelerations 
Rib accelerations 
Sternum accelerations 
Deflections 
Lumbar 
Forces 
Moments 
Pelvis 

Accelerations 
Forces 
Moments 
Femur/Knee/Tibia/ Ankle 
Forces 
Moments 
Displacements 
Sled Accelerations 
Steering Column Loads 
Head Form Accelerations 
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The direction column on the following sheets describes the transducer output as mounted and 
wired in the test location. The polarity column indicates whether a polarity change occurred 
during data acquisition to conform to J211 MAR95. See Report Sign Convention sheet for 
description of data output as presented in the report: occasionally channels have been adjusted 
in post-acquisition processing to conform to J21 1 MAR95. 
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PLASCORE 



SIDE EMPACTOR BARRIER CERTIFICATION 



Date: 
To: 



May 13, 2003 

Transportation Research 
Ship & Rec Bldg 50 
10820 St. Route 347 
East Liberty, OH 43319-0367 



PURCHASE ORDER INFORMATION 



Customer P.O. Number: 


23413 


Work Order Number: 


16765 


Quantity: 


01 piece 




CORE INFORMATION 


Core Type: 


PCGA-1/4-5.2-P-3003-T 


Measured Cell Size: 


0.250 inches 


Measured Density: 


5.2 pcf 


Unit Number: 


033A0303 



This is to certify that the aluminum honeycomb core supplied, under the unit number provided, 
meets the crush requirements of 232 - 250 psi as per DWG# DSL-1285. 




atrol Representam 
D. Zwaanstra 
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PLASCORE 



Crush Data 
232 - 250 psi ner DWG # DSL-1285 



Block Number: 


033A0303 








Specimen 


Number 




Zone 1 


Zone 2 


Zone 3 


1 






233.68 


234.43 


234.32 


2 






234.84 


233.99 


234.70 


3 






241.15 


240.58 


242.00 


4 






235.55 


234.70 


234.32 


5 






243.22 


239.09 


237.67 


6 






236.93 


237.02 


238.13 


7 






237.94 


240.08 


237.33 
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PLASCORE 



SIDE IMPACTOR BARRIER CERTIFICATION 



Date: 
To: 



May 13, 2003 

Transportation Research 

Ship & Rec Bldg 50 

10820 St. Route 347 

East Liberty, OH 43319-0367 



PURCHASE ORDER INFORMATION 



Customer P.O. Number: 


23413 


Work Order Number: 


16765 


Quantity: 


01 piece 




CORE INFORMATION 


Core Type: 


PAMG-3/8- 1 .6-00 1 -P-5052-T 


Measured Cell Size: 


0.375 inches 


Measured Density: 


1.6 pcf 


Unit Number: 


024A0403 



This is to certify that the aluminum honeycomb core supplied, under the unit number provided, 
meets the crush requirements of 45 psi +/- 2.5 psi as per DWG# DSL- 1285. 




Control Representative 
rl D. Zwaanstra 
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PLASCDRE 



Crush Data 

45 psi +/- 2.5 psi per DWG # DSL-1285 



Block Number: 


024A0403 






Specimen 


Number 


Zone 1 


Zone 2 


Zone 3 


1 




44.04 


43.50 


44.74 


2 




47.22 


47.11 


46.31 


3 




45.50 


45.66 


45.35 


4 




45.47 


46.98 


46.34 


5 




47.25 


46.24 


45.37 


6 




44.54 


44.24 


43.37 


7 




44.12 


43.94 


42.84 
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